Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


I 


♦•» 


t 


■A3 


4 


J 


i 


i 


r-. 


ANNUAL   REPORTS 


OF  THE 


WAR    DEPAETMENT 


FOR  THE 


FISCAL  YBAE  ENDED  JUNE  30,  1897. 


REPORT  OF  THE 

CHIEF  OF  ENGINEERS 

PART    2. 


WASHINGTON: 

GOVERNMENT    PRINTING    OFFICE. 

1897. 


CONTENTS. 

(Alphabetical  index  will  be  found  at  the  end  of  each  part,  or  Tolume.} 


PABT    I. 

OFFICERS  OF  THE  CORPS  OF  ENGINEERS, 
Status,  changes,  and  distribntion  of  officers  of  corps,  3. 


THE  BOARD  OF  ENGINEERS. 


POST  OF  WILLETS  POINT,  NEW  YORK.— U.  S.  ENGINEER  SCHOOL.— BAT- 

TALION  OF  ENGINEERS.— ENGINEER  DEPOT. 

Officer  in  command,  Maj.  John  G.  D.  Knight,  Corps  of  Engineers — 

Post  of  Willets  Point,  4;  U.  S.  Engineer  School,  5;  Battalion  of  EngineerSi  Engi- 
neer Depot,  6;  statement  of  funds,  7;  estimates,  22. 

FORTIFICATIONS. 

Projects,  sites,  7:  sea  walls  and  embankments,  preservation  and  repair  of  fortifi- 
cations, new  works,  appropriations,8 :  emplacements^ontinuing  contacts,  9,10 ;  sub- 
marine mines,  defenses  of  coasts  of  Maine  and  New  Hampshire,  11;  Boston,  Mass., 
southeast  coast  of  Massachusetts  and  Rhode  Island,  12 ;  eastern  entrance  to  Long 
Island  Sound  at  New  York,  N.  Y.— eastern  entrance  to  harbor,  on  islands  in  harbor, 
13;  on  Staten  Island,  southern  entrance  to  New  York  Harbor,  on  Long  Island  and 
Sandy  Hook,  Delaware  Riyer,  14;  Baltimore,  Md.,  Washington,  D.  C,  15:  Hamp- 
ton Roads,  Ya.,  coast  of  North  Carolina,  coast  of  South  Carolina,  16  j  coast  oi  Georgia 
and  Cumberland  Sound,  coast  of  Florida,  17 ;  Pensacola,  Fla.,  Mobile,  Ala.,  and  Mis- 
sissippi Sound,  New  Orleans,  La.,  18:  Galveston,  Tex.,  19  j  lake  ports  in  New  York, 
San  Diego,  Cal. ^  islands  in  San  Francisco  Bay,  and  north  side  of  San  Francisco  Bay, 
Cal.,  San  Francisco,  Cal.,  on  south  side  of  bay,  20;  mouth  of  Columbia  River,  Puget 
Sonnd,  21 ;  estimates  for  1898-99,  22. 

RIVER  AND  HARBOR  IMPROVEMENTS. 

General  statement,  22 ;  establishment  of  harbor  lines,  23 ;  examination  of  bills 
for  bridges,  Bartrand  River,  S.  C,  24;  obstruction  of  navigable  Southern  rivers  by 
the  aquatic  plant  known  as  the  water  hyacinth,  engineer  divisions,  25. 

ATLANTIC  COAST  AND  GULF  OF  MEXICO. 

In  the  charge  of  Lieut.  Col.  A.  N.  Damrell  and  Maj.  R.  L.  Hoxie,  Corps  of 
Engineers — 

Lnbec  Channel,  Me.,  26;  Moosabec  Bar,  Me.,  27;  Narraguagus  River,  Me.,  breakwa- 
ter from  Mount  Desert  to  Porcupine  Island,  Bar  Harbor,  Me.,  28;  harbor  at  Sulli- 
van Falls,  Me.,  Union  River,  Me.,  29;  Bagaduce  River,  Me.,  Penobscot  River,  Me., 
30;  Belfast  Harbor,  Me.,  Camden  Harbor,  Me.,  32;  Rockland  Harbor,  Me.,  33;  Car- 
vers Harbor,  Vinalhaven,  Me.,  34;  Georges  River,  Me.,  Kennebec  River,  Me., 
35;  Sasanoa  River,  Me.,  Portland  Harbor,  Me.,  37;  Saco  River,  Me^  39;  Bellamy 
River,  N.  H.,  Cocheco  River,  N.  H.,  40:  harbor  of  refuge  at  Little  Harbor,  N.  H., 
41 ;  removing  sunken  vessels  or  craft  oostructing  or  endangering  navigation,  ex- 
aminations and  surveys,  42. 

ENo  97—1  134820 


II  CONTENTS. 

In  thb  ohargb  of  Lieut.  Col.  S.  M.  Mansfield,  Corps  of  Enoinebbs — 

Newbury  port  Harbor,  Mass.,  45;  Merriinao  River,  Mass.,  46;  Powow  River,  Mass., ' 
47;  Essex  River,  Mass.,  48;  harbor  of  refuge,  Sandy  Bay,  Cape  Ann,  Mass.,  harbor 
at  Gloucester,  Mass.,  49;  harbor  at  Manchester,  Mass.,  51;  harbor  atLynn,  Maas., 
52;  Mystic  and  Maiden  rivers,  Mass.,  53;  harbor  at  Boston,  Mass.,  55;  Town  River, 
Mass.,  57;  Weymouth  River,  Mass.,  58;  harbor  at  Scituate,  Mass.,  59;  harbor  at 
Plymouth,  Mass.,  61;  harbor  at  Provincetowu,  Mass.,  harbor  at  Chatham^  Mass., 
62 ;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  ex- 
aminations and  surveys,  63. 

In  tub  charob  of  Maj.  D.  W.  Lockvtood,  Corps  of  Engineers— 

Harbor  of  refuge  at  Hyaunis,  Mass.,  66;  harbor  of  refuge  at  Nantucket,  Mass.,  67; 
Marthas  Vineyardinner  harbor  at  Edgartown,  Mass.,  68 ;  harbor  at  Vineyard  Haven, 
Mass.,  Woods  Hole  Channel,  Mass.,  69;  New  Bedford  Harbor,  Mass.,  70;  Canapitsit 
Channel,  Mass.,  Taunton  River,  Mass.,  71;  Sakonnet  River,  R.  I.,  72;  Pawtnckei 
River,  R.  I.,  73 :  Providence  River  and  Narragansett  Bay,  R.  I.,  74 ;  removal  of  Green 
Jacket  Shoal,  I^ovidence,  R.  I^  harbor  at  Wickford,  K.  I.,  75;  Newport  Harbor, 
R.  I.,  76;  harbor  of  refuge  at  Point  Judith,  R.  I.,  77:  entrance  to  Point  Judith 
Pond,  R.  I.,  harbor  of  refuge  at  Block  Island,  R.  I.,  78;  Great  Salt  Pond,  Block 
Island,  R.  I.,  79;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  examination  and  surveys,  80. 

In  tub  charge  of  Maj.  Smith  S.  Leach,  Corps  of  Enginbers— 

Pawcatuck  River,  R.  I.  and  Conn.,  82;  harbor  of  refuge  at  Stonington,  Conn^  83; 
Mystic  River,  Conn.,  84;  Thames  River,  Conn.,  85;  Connecticut  River  below  Hart- 
ford, Conn.,  S6 ;  harbor  of  refuge  at  Duck  Island  Harbor,  Conn.,  New  Haven  Harbor, 
Conn.,  89;  breakwaters  at  New  Haven,  Conn.,  91;  Housatonic  River,  Conn.,  93; 
Bridgeport  Harbor,  Conn.,  94;  Saugatuck  River  and  Westport  Harbor,  Conn.,  96; 
Norwalk  Harbor,  Conn.,  98 ;  Five  Mile  River  Harbor,  Conn.,  Stamford  Harbor, 
Conn#f  100;  harbor  at  Coscob  and  Mianus  River,  Conn.,  102;  Greenwich  Harbor, 
Conn.,  103;  surveys,  104. 

In  thb  charge  of  Col.  G.  L.  Gillespie  and  Lieut.  Col.  William  Ludlow, 
Corps  of  Engineers — 

Hudson  River,  N.  Y.,  105;  Saugerties  Harbor,  N.  Y.,  107;  harbor  at  Rondout,  N.  Y.. 
108;  harbor  at  Peek8kill,N.Y.,  109;  Harlem  River,  N.Y.,  110;  East  River  and  Hell 
Gate,  N.  Y.,  Ill;  New  York  Harbor,  N.  Y.,  113;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  examinations  and  survey,  114. 

In  thb  charge  of  Maj.  H.  M.  Adams,  Corps  of  Engineers— 

Port  Chester  Harbor,  N.  Y,,  116 ;  Mamaroneck  Harbor,  N.  Y.,  117 ;  East  Chester  Creek, 
N.  Y.,  Bronx  River,  N.  Y.,  118;  Mattituok  Harbor,  N.  Y.,  119;  Port  Jeflferson  Harbor, 
N.  Y.,  120;  Huntington  Harbor,  N.  Y.,  121:  Glenoove  Harbor,  N.  Y.,  122;  Flushing 
Bay,  N.  Y.,  Patchogue  River,  N.  Y.,  123;  Browns  Creek,  Sayville,  N.  Y.,  124;  Can- 
arsie  Bay,  N.  Y.,  Bay  Ridge  Channel,  the  triangular  area  between  Bay  Ridee  and 
Red  Hook  channels,  and  Red  Hook  and  Buttermilk  channels,  in  the  harbor  of 
New  York,  125;  Gowanus  Creek  Channel,  New  York  Harbor,  127;  Newtown  Creek, 
N.  Y.,  128 ;  Passaic  River,  N.  J.,  129 ;  channel  between  Staten  Island  and  New  Jersey, 
130;  Elizabeth  River,  N.  J.,  131 ;  Raritan  River,  N.  J.,  132;  South  River,  N.  J.,  Rar- 
itan  Bay,  N.  J.,  133 ;  Mattawan  Creek,  N.  J..  134 ;  Keyport  Harbor,  N.  J.,  135 ;  Shoal 
Harbor  and  Compton  Creek,  N.  J.,  136;  Shrewsbury  River,  N.  J^  137;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  13o;  examinations 
and  surveys,  139. 

In  the  charge  of  Maj.  C.  W.  Raymond,  Corps  of  Engineers— 

Delaware  River,  N.  J.  and  Pa.,  142;  harbor  between  Philadelphia,  Pa.,  and  Camden, 
N.  J.,  144;  Schuylkill  River,  Pa.,  145;  ice  harbor  at  Marcushook,  Pa.,  146;  con- 
struction of  iron  pier  in  Delaware  Bay  near  Lewes,  Del.,  147 ;  Delaware  Breakwater, 
Del.,  148;  harbor  of  refuge,  Delaware  Bay,  Del.,  149;  Rancocas  River,  N.  J^  Allo- 
way  Creek,  N.  J.,  150;  Dennis  Creek,  N.  J.,  151;  Cooper  Creek,  N.  J.,  152;  Goshen 
Creek,  N.  J.,  removing  sunken  vessels  or  craft  obstruoting  or  endangering  naviga- 
tion, examinations  and  survey,  153.  ' 


CONTENTS.  in 

In  thb  chargk  of  Wm.  F.  Smith,  United  States  Agent,  Major  of  Enginkbbs, 

U.  S.  ARMT,  BBTIRBD— 

Wilmington  Harbor,  Del.,  166;  Nantieoke  River,  Del.  and  Md.,  167;  Appoqainimink 
RiTer,  Del.,  158;  Smyrna  River,  Del.,  159;  MnrderkiU  River,  DeL,  160;  Mispillion 
River,  Del.,  161 ;  Broadkiln  River,  Del.,  inland  waterway  from  Chinooteague  Bay. 
Ya.,  to  Delaware  Bay  at  or  near  Lewes,  Del.,  162 ;  Sosqaehanna  River  above  ana 
below  Havre  de  Grace,  Md.,  163;  Chester  River.  Md.,  from  Crumpton  to  Jonea 
Landing,  Choptank  River,  Md.,  164;  La  Trappe  River,  Md.,  165;  Warwick  River, 
Md.,  166;  Broad  Creek  River,  Del.,  167;  Wicomico  River,  Md.,  Manokin  River, 
Md.,  168;  Pocomoke  River,  Md.,  Qneenstown  Harbor,  Md.,  169;  Rockhall  Harbor 
and  inner  harbor  at  Rockhall,  Md.,  removing  sanken  vessels  or  oraft  obstracting 
or  endangering  navigation,  170;  examinations  and  surveys,  171. 

In  THE  CHARGE  OF  COL.  PSTEB  C.  HaINS,  CORFS  OF  ENGINEERS-- 

Patapsco  River  and  channel  to  Baltimore,  Md.,  172;  channel  to  Cnrtis  Bay,  in 
Patapsco  River.  Baltimore  Harbor,  Md.,  173;  harbor  of  southwest  Baltimore 
(Spring  Garden),  Md.,  removing  sunken  vessels  or  oraft  obstructing  or  endanger- 
ing navigation,  surveys,  174. 

In  THE  CHARGE  OF  LlElTT.   COL.  CUAS.   J.  AlXEN,   CORPS  OF  ENGINEERS— 

Potomac  River  at  Washington,  D.  C.,176;  Occoqnan  Creek,  Ya.,  177;  Aqnia  Creek, 
Va.,  Nomini  Creek,  Ya.,  179;  Lower  Machodoc  Creek,  Ya.,  Rappahannock  River, 
Ya.,  181 ;  Urbana  Creek,  Ya.,  183 ;  York  River,  Ya.,  184 ;  Mattaponi  River.  Ya.,  185; 
Pamnnkey  River,  Ya.,  James  River,  Ya.,  187;  protection  of  Jamestown  Island,  Ya., 
survey,  189. 

In  THE  CHARGE  OF  CaPT.  THOS.  L.   CaSEY,  CORPS  OF  ENGINEERS — 

Harbor  at  Norfolk  and  its  approaches,  Ya.,  190;  Western  Branch  of  Elizabeth 
River,  Ya.,  191;  Nansemond  River,  Ya.,  192;  Appomattox  River,  Ya.,  193;  harbor 
at  Cape  Charles  City,  Ya.,  194;  Nandua  Creek,  Ya.,  inland  water  route  f^om  Nor- 
folk Harbor,  Ya.,  to  Albemarle  Sound,  N.  C,  through  Currituck  Sound,  195;  North 
Landing  River,  Ya.  and  N.  C,  Roanoke  River,  N.  C,  196;  Pasquotank  River,  N.  C, 
197;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation^ 
examinations,  198. 

In  the  charge  of  Lieut.  Col.  D.  P.  Heap  and  Capt.  W.  £.  Craiohill,  Corps 
OF  Engineers — 

Ocracoke  Inlet,  N.  C,  199;  Fishing  Creek.  N.  C.  200;  Pamlico  and  Tar  rivers,  N.  C, 
201;  Contentnia  Creek,  N.  C,  Trent  River,  N.  C,  202;  Nense  River,  N.C..  203; 
inland  waterway  between  Newbem  and  Beaufort,  N.  C,  harbor  at  Beaufort,  N.  C, 
204;  inland  waterway  between  Beaufort  Harbor  and  New  River,  N.  C,  206;  New 
River,  N.  C,  206;  North  East  (Cape  Fear)  River,  N.C.,  Black  River,  N.C.,  207; 
Cape  Fear  Kiver  above  Wilmington,  N.C.,  208;  Cape  Fear  River  at  and  below 
Wilmington,  N.  C,  209;  Lockwoods  Folly  River,  N.  C.j  examination  and  sur- 
veys, 211. 

In  the  charge  of  Capt.  Frederic  Y.  Abbot,  Corps  of  Engineers — 

Waccamaw  River,  N.  C.  and  S.  C,  213:  Lumber  River,  N.  C.  and  S.  C,  214;  Little 
Pedce  Kiver,  S.  C.,215;  Great  Pedee  River,  S.  C,  216;  Mingo  Creek,  S.  C,  Winyah 
Bay,  8.  C,  217;  Santee  RIvct,  S.  C,  219;  Wateree  River,  8.  C,  220;  Confiraree 
River.  8.  C.,  221;  Charleston  Harbor,  including  Mount  Pleasant  and  Sullivan 
Island  shore,  8.  C,  222;  Wappoo  Cut,  8.  C,  223;  Beaufort  River,  8.  C.,224. 

In  the  charge  of  Capt.  O.  M.  Carter,  Corps  of  Engineers — 

Savannah  Harbor,  6a.,  224;  Savannah  River  between  Savannah  and  Augusta,  Ga., 
227;  Savannah  River  above  Augusta,  Ga  ,  228;  Darien  Harbor,  Ga.^29;  Altamaha 
River,  Ga.,  230;  Oconee  River,  Ga.,  231;  Ocmulgee  River,  Ga.,  232;  Brunswick 
Harbor,  Ga^  ,^33;  Cumberland  Sound,  Ga.,  235;  inside  water  route  between 
Savannah,  Ga'.,  and  Fernandina,  Fla.,  236;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  survey,  237. 

In  the  charge  of  Lieut.  Col.  W.  H.  H.  Benyaurd,  Corps  of  Engineers— 

St.  Johns  River,  Fla.,  238;  Volusia  Bar,  Fla.,  240;  Ocklawaha  River,  Fla.,  241;  St. 
Augustine  Harbor,  Fla.,  Indian  River,  Fla.,  Negro  Cut,  Jupiter  Inlet,  Fla.,  242; 
northwest  entrance,  Key  West  Harbor,  Fla.,  244:  Caloosahatchee  River,  Fla.,  245; 
Charlotte  Harbor  and  Pease  Creek,  Fla.,  246;  Sarasota  Bay,  Fla.,  247;  Manatee 
Biver,  Fla.,  248;  Withlacoochee  Kiver,  Fla.,  Snwanee  Kiver,  Fla.,  249;  removing 
•Qnken  vessels  or  craft  obstructing  or  endangering  navigation,  examinations  and 
■orveys,  251. 


IV  CONl'ENTS. 

In  thb  charge  of  Maj.  F.  A.  Mahan,  Corps  of  ENOimEBRS — 

Carrabelle  Bar  and  Harbor,  Fla.,  253;  Apalachicola  Bay,  Fla.,  Apalaohioola  River, 
the  Gut-oif,  and  lower  Chipola  River,  Fia.,  254;  Flint  River.  Ga.,  255;  C  hatta- 
hooohee  River,  Ga.  and  Ala.,  below  Columbns,  256:  Chattahoociiee  River,  bet  ween 
Westpoint  and  Franklin,  Ga.,  Choetawliatchee  Kiver,  Fla.  and  Ala.,  257:  liiirbor 
at  Pensacola,  Fla.,  258;  Escambia  and  Conecuh  rivers,  Fla.  and  Ala.,  258;  Alabama 
River,  Ala.,  260;  improvement  of,  and  operating  and  care  of  canals  and  other 
works  of  navigation  on,  Coosa  River,  Ga.  and  Ala.,  261, 262;  survey,  262. 

In  thb  chargb  of  Maj.  Wm.  T.  Rossbll,  Corps  of  Enginbers— 

Mobile  Harbor,  Ala.,  283;  improvement  of,  and  operation  and  care  of  looks  and  dams 
on.  Black  Warrior  River,  Ala.,  264, 265;  Warrior  and  Tombigbee  rivers,  Ala.,  265; 
Tombigbee  River  from  mouth  to  Demopolis,  Ala.,  266;  Tombigbee  River,  from 
Demopolis,  Ala.,  to  Columbus,  Miss.,  267 ;  Tombigbee  River,  from  Fulton  to  Colum- 
bns, Miss.,  and  from  Walkers  Bridge  to  Fulton,  Miss.,  268;  Noznbee  River,  Miss., 
Pascaffoula  River,  Miss.,  269:  Chickasahay  River,  Miss.,  271;  Leaf  River,  Miss., 
Pearl  Kiver,  below  Jackson,  Miss.,  272;  Pearl  River  between  Carthase  and  Jack- 
son, Miss.,  273;  Pearl  River,  between  Edinburg  and  Carthage,  Miss.,  Bogue  Chitto, 
La.,  274;  survey  of  canal  from  Birmingham,  Ala.,  to  the  Warrior  River,  Ala., 
examinations  and  surveys,  275. 

In  the  chargb  of  Maj.  Jambs  B.  Quinn,  Corps  of  Engineers — 

Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  277; 
Chefuncte  River  and  Bogne  Falia,  La^  278;  Tickfaw  River  and  tributaries.  La., 
279 ;  Amite  River  and  Bayou  Manchac,  La.,  280;  Bayou  Lafourche,  La.,  281 ;  Bayou 
Plaqnemine,  Grand  River,  and  Pigeon  bayous.  La.,  282;  Bayou  Courtablean,  La., 
283;  Bayou  Teche,  La.,  284;  Bayou  Vermilion,  La.,  Mermentau  River  and  toibu- 
taries,  La.,  285;  month  and  passes  of  Calcasieu  River,  La.,  286;  harbor  at  Sabine 
Pass,  Tex.,  288;  Sabine  River,  Tex.,  289;  Neohes  River,  Tex.,  290;  closing  crevasse 
in  Pass  a  Loutre,  Mississippi  River,  removing  sunken  vessels  or  craft  obstructing 
or  endangering  navigation,  examinations  and  surveys,  291. 

In  the  charge  of  Maj.  A.  M.  Miller,  Corps  of  Engineers — 

Galveston  Harbor,  Tex.,  292;  ship  channel  in  Galveston  Bay,  Tex.,  294;  channel  in 
West  Galveston  Bay,  Tex.,  2J)5^  Trinity  River,  Tex.,  Buffalo  Bayou,  Tex.,  296; 
Brazos  River,  Tex.,  2i97;  operatiug  and  care  of  Morgan  Canal,  Tex.,  examination 
and  survey,  298. 

In  the  charge  of  a  Board  of  Enginebra,  Col.  Hbnrt  M.  Robert;  Corps  of 
Engineers,  Senior  Member — 

Asoertainiug  the  character  and  value  of  the  improvements  made  at  the  mouth  of  the 
Brazos  River,  Tex.,  by  the  Brazos  River  Channel  and  Dock  Company,  298. 

WESTERN  RIVERS. 

In  thb  charge  of  Maj.  J.  H.  Willard,  Corps  of  Engineers — 

Red  River,  La.  and  Ark.,  299;  Red  River,  above  Fulton,  Ark.,  300;  Cypress  Bayou, 
Tex.  and  La.,  301:  Ouachita  and  Black  rivers,  Ark.  and  La.,  302;  Bayou  Bartholo- 
mew, La.  and  ArK..  BcBuf  River,  La.,  303;  Tensas  River  and  Bayou  Ma^on,  La., 
304;  Yazoo  River,  Miss.,  306;  mouth  of  Yazoo  River  and  harbor  at  Yicksbnrg,  Miss., 
306;  Tallahatchie  River,  Miss.,  Big  Sunflower  River,  Miss.,  308;  water  gauges  on 
the  Mississippi  River  and  its  principal  tributaries,  309;  examination,  310. 

In  the  charge  of  Capt.  William  L.  Sibert,  Corps  of  Engineers — 

Removing  obstructions  in  Arkansas  River,  Ark.  and  Kaus.,  310;  Arkansas  River, 
Ark.,  311;  White  River,  Ark.,  312;  Black  River,  Ark.  and  Mo.,  313;  Current  River, 
Ark.  and  Mo.,  St.  Francis  River,  Ark.,  314;  St.  Francis  River,  Mo.,  815;  exami- 
nation and  surveys,  316. 

In  the  charge  of  Maj.  Thomas  H.  Handbury,  Corps  of  Enginbers— 

Removing  snags  and  wrecks  from  Mississippi  River^  317 ;  Mississippi  River  between 
Ohio  and  Missouri  rivers,  318;  harbor  at  St.  Louis,  Mo.,  320;  preventing  the  Mis- 
sissippi River  from  breaking  tbronsh  into  the  Cache  River  at  or  near  a  point 
known  as  Beach  Ridge,  a  few  miles  above  Cairo,  111.,  321. 
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In  thb  chabok  of  Likut.  Col.  W.  R.  King,  Corps  of  Enoinebrs— 

Operating  SDag  boats  and  dredge  boats  on  Upper  Misaissippi  River,  321 ;  Missisaippi 
River  between  Missouri  River  and  Minneapolis,  Minn.,  322;  operating  and  care 
of  Des  Moines  Rapids  Canal  and  Dry  Dock,  operating  and  oare  of  Galena  River 
improvement,  111.,  Mississippi  River  between  St.  Paul  and  Minneapolis,  Minn., 
(constraction  of  Look  and  Dam  No.  2),  323;  surveys,  324. 

In  thb  chakob  of  Lnsirr.  Col.  W.  A.  Jones,  Corps  of  Enginbers — 

Constraction  and  operating  and  care  of  reservoirs  at  bead  waters  of  Mississippi 
River,  326,  328;  Cbippewa  River,  including  Yellow  Banks,  Wis.,  328:  St.  Croix, 
River,  Wis.  and  Minn.,  329;  Minnesota  River,  Minn.,  Red  River  of  the  North,  Minn, 
and  N.  Dak.,  330 ;  ganging  Mississippi  River  at  or  near  St.  Paul,  Minn.,  exam- 
inations, 332. 

Ik  thb  charge  of  Lieut.  Col.  W.  A.  Jones  and  Capt.  J.  C.  Sanford,  Corps  of 
Engineers — 

Missouri  River  between  Stnbbs  Ferry^  Mont.,  and  the  lower  limits  of  Sioox  City, 
Iowa,  333;  improving  Upper  Missouri  River  by  snagging,  337;  Yellowstone  River, 
Mont,  and  N.  Dak.,  ^. 

In  thb  charge  of  Capt.  John  Biddlb,  Corps  of  Engineers — 

Obion  River,  Tenn.,  339;  Forked  Deer  River,  Tenn.,  340:  North  or  Middle  Fork, 
Forked  Deer  River,  and  Obion  River,  341 ;  Cumberland  River,  Tenn.  and  Ey. — 
below  Nashville,  342;  above  Nashville,  314;  sorveys,  347. 

In  thb  charge  of  Capt.  Dan  C.  Kingman,  Corps  of  Engineers— 

Tennessee  River  system,  348;  Tennessee  River  above  and  below  Chattanooga,  Tenn., 
348,  349;  operating  and  oare  of  Muscle  Shoals  Canal,  Tennessee  River,  Ala.,  351; 
French  Broad,  and  Little  Pigeon  rivers,  Tenn.,  352;  Clinch  River,  Tenn.,  353; 
surveys,  354. 

In  the  charge  of  Maj.  W.  H.  Heuer,  Corps  of  Engineers— 

Ohio  River,  355 :  operating  snag  boat  on  the  Ohio  River,  operating  and  care  of  Davis 
Island  Dam,  Ohio  River^  near  Pittsbnrg,  oonstruction  of  movable  dams  Nos.  2, 3, 
4,  5,  and  6  in  the  Ohio  River,  356 ;  improvement  of,  and  operating  and  care  of  locks 
and  dams  on  Moskingom  River ,  Ohio,  358;  examination,  859. 

In  the  charge  of  Maj.  Charles  F.  Powell  and  Maj.  R.  L.  Hoxie,  Corps  of 
Engineers — 

Improvement  of,  and  operation  and  care  of  locks  and  dams  Nos.  8  and  9,  Mononga- 
hela  River,  W.  Ya.  and  Pa.,  359,  360;  purchase  of  locks  and  dams  Nos.  6  and  7, 
Monongahela  River,  condemnation  of  all  the  property  and  appurtenances  of  the 
Monongahela  Navigation  Companv,  361:  Allegheny  River,  Pa.,  362;  constmction 
of  locks  and  dams  at  Uerr  Island,  above  the  head  of  Six  Mile  Island,  and  at  Spring- 
dale,  Allegheny  River,  363. 

Ik  the  charge  of  Capt.  J.  6.  Warren,  Corps  of  Engineers— 

Falls  of  the  Ohio  River  at  Lonisville.  Ky.,  and  Indiana  Chute,  Falls  of  the  Ohio 
Kiver,  364,  d(K»;  operating  and  care  of  Louisville  and  Portland  Canal,  Ej.,  Wabash 
Kiver  above  and  below  Vincennes,  Ind.,  366;  operating  and  care  of  lock  and 
dam  at  Grand  Rapids,  Wabash  River,  White  Kiver,  Ind.,  368;  Tradewater  River, 
Ky.,  constmction  of  Lock  No.  2,  Green  River,  at  Rnmsey,  Ky.,  369;  Green  River 
al>ove  month  of  Bi^  Barren  River,  Ky.,  operating  and  care  of  looks  and  dams  on 
Green  and  Barren  rivers,  Ky.,  870;  Rough  River,  Ky.,  871;  examination  and  sur- 
veys, 372. 

IK  the  charge  of  Maj.  Jambs  F.  Gregobt,  Corps  of  Engineers— 

Improvement  of,  and  operating  and  care  of  locks  and  dams  on,  Kentucky  River,  Ky., 
373,  375;  Tug  Fork  of  Biff  Sandy  River,  W.  Ya.  and  Ky.,  375;  Levisa  Fork  of  Big 
Sandy  River,  Ky.,  376;  Big  Sandy  River,  W.  Va.  and  Ky.,  377;  Guyaudotte  River, 
W.  Va.,  378;  New  River,  Va.  and  W.  Va.,  379;  Gauley  River,  W.  Va.,  Elk 
River,  W.  Va..  380:  improvement  of,  and  operating  and  oare  of  locks  and  dams  on. 
Great  Kanawha  River,  W.  Va.,  381,  383;  improvement  of,  and  operating  and  care 
of  lock  and  dam  on,  Little  Kanawha  River,  W.  Va.,  384. 
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LAKE  RIVERS  AND  HARBORS. 

In  thb  charge  of  Maj.  Clinton  B.  Sears,  Corps  of  Enoineerb— 

Harbor  at  Grand  Marais,  Minn.,  385;  harbor  at  Asate  Bay,  Minn.,  harbor  at  Dalath, 
Minn.,  and  Saperior,  Wis.,  386;  harbor  at  Ashland,  Wis.,  388;  harbor  at  Ontona- 

fiUf  Micb.,  389;  improvement  of,  and  operating  and  oare  of,  waterway  across 
eweenaw  Point  from  Keweenaw  Bay  to  Lake  Superior,  Mich.,  389,  890;  harbor 
at  Marqnette,  Mich.,  harbor  of  refuge  at  Presqne  He  Point,  Marqnette  Bay,  Mich., 
391;  harbor  of  refuge  at  Grand  Marais,  Mich.,  392;  examination,  393. 

In  the  charge  of  Capt.  Geo.  A.  Zinn,  Corps  of  Engineers— 

Menominee  Harbor,  Mich,  and  Wis.,  Menominee  River,  Mich,  and  Wis.,  393  j  Oconto 
Harbor,  Wis.,  394 ;  Pensaukee  Harbor,  Wis.,  Green  Bay  Harbor,  Wis.,  396 :  improve- 
ment of,  and  operating  and  care  of,  Sturgeon  Bay  and  Lake  Michigan  Snip  Canal, 
Wis.,  396,  397;  Sturgeon  Bay  Canal  harbor  of  refuse,  Wi8^397;  Ahnapee  Har- 
bor, Wis.,  396;  Kewaunee  Harbor,  Wis.,  Two  Rivers  Harbor,  Wis.,  399;  Manitowoc 
Harbor,  Wis.,  400;  Sheboyean  Harbor,  Wis.,  Port  Washington  Harbor,  Wis.,  401; 
harbor  of  refuge,  Milwaukee,  Wis.,  402:  Milwaukee  Harbor,  Wis.,  South  Mil- 
waukee Harbor,  Wis.,  403;  Racine  Haroor,  Wis.,  Kenosha  Harbor,  Wis.,  404; 
Waukegan  Harbor,  IU^405;  improvement  of,  and  operating  tod  oare  of  locks  and 
dams  on,  Fox  River,  Wis.,  406,  407;  removing  sunken  vessels  or  craft  obstructing 
or  endangering  navigation,  407;  surveys,  408. 

In  the  charge  of  Maj.  W.  L.  Marshall,  Corps  of  Engineers— 

Chicago  Harbor,  111.,  409;  Chicago  River,  111.,  411;  Calumet  Harbor,  111.,  412;  Calu- 
met River,  111.  and  Ind.,  414;  Illinois  River,  111.,  415;  operating  and  care  of 
Lagranee  and  Kampsville  locks,  Illinois  River,  and  approaches  thereto,  417:  Illi- 
nois and  Mississippi  Canal,  418;  operating  and  care  of  Illinois  and  MissisHippi 
Canal:  canal  around  lower  rapids  of  Rock  River  at  Milan,  111.,  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  420;  examination  and 
survey,  421. 

In  the  charge  of  Lieut.  Col.  G.  J.  Lydkcker  and  Capt.  C.  McD.  Townsend, 
Corps  of  Engineers — 

Michigan  City  inner  and  outer  harbors,  Ind.,  421 ;  St.  Joseph  Harbor,  Mich.,  423 ;  St.. 
Joseph  River,  Mich.,  South  Haven  Harbor,  Mich.,  421;  Saugatuck  Harbor,  Mich., 
425;  Kalamazoo  River,  Mich.,  Holland  (Black  Lake)  Harbor,  Mich.,  426:  Grand 
Haven  Harbor,  Mich.,  427;  Grand  River,  Mich.,  Muskegon  Harbor,  Mich.,  428; 
White  Lake  Harbor,  Mich.,  429;  Pentwater  Harbor,  Mich.,  Lndington  Harbor, 
Mioh.,  430:  Manistee  Harbor.  Mich.,  harbor  of  refuge  at  Portage  Lake,  Manistee 
County,  Mich.,  431;  Frankfort  Harbor,  Mich.,  432;  Charlevoix  Harbor,  Mich., 
433;  Petoskey  Harbor,  Mich.,  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  surveys,  434. 

In  the  charge  of  Lieut.  Col.  G.  J.  Lydeckbr,  Corps  of  Engineers — 

Ship  channel  connecting  waters  of  the  Great  Lakes  between  Chicago,  Dnluth,  and 
Buffalo,  435;  St.  Marys  River  at  the  falls,  Mich.,  437;  operating  and  care  of  St. 
Marvs  Falls  Canal,  438 ;  Hay  Lake  Channel,  St.  Marys  River,  Mich.,  439 ;  Cheboygan 
Harbor,  Mich.,  440;  Alpena  Harbor  (Thunder  Bay  River),  Mich.,  441;  Saginaw 
River,  Mich.,  442;  Sebewaing  River,  Mich.,  443;  harbor  of  refuge  at  Sand  Beach, 
Lake  Huron,  Mich.,  444 ;  improvement  of,  and  operating  and  care  of,  St.  Clair  Flats 
Canal,  Mich.,  445;  mouth  of  Black  River,  Mich.,  Black  River  at  Port  Huron,  Mich.. 
446;  Pine  River.  Mich.,  447;  Belle  River,  Mich.,  448;  Clinton  River,  Mich.,  Detroit 
River,  Mich.,  449;  Rouge  River,  Mich.,  450;  turning  basin  in  Rouge  River,  Mich., 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  exami- 
nation, ftl. 

In  the  charge  of  Col.  Jared  A.  Smith,  Corps  of  Engineers — 

Monroe  Harbor,  Mich.,  Toledo  Harbor,  Ohio,  452;  Port  Clinton  Harbor,  Ohio,  San- 
dusky Harbor,  Ohio,  454;  Huron  Harbor,  Ohio,  455;  Vermilion  Harbor,  Ohio,  456; 
Black  River  (Lorain)  Harbor,  Ohio,  457:  Cleveland  Harbor,  Ohio,  458;  Fairport 
Harbor,  Ohio,  459;  Ashtabula  Harbor,  Ohio,  460;  Conneaut  Harbor,  Ohio,  461; 
examination,  463. 
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Ik  the  charge  of  Maj.  Thomas  W.  Symoss,  Corps  op  ENGiNEBRa— 

Erie  Harbor,  Pa.,  468;  harbor  at  Dankirk,  N.  Y.,  464;  Buffalo  Harbor,  N.  Y.,  466; 
Tonawanda  Harbor  and  Niagara  River,  N.  Y.,469;  Niagara  River  from  Tonawanda 
to  Port  Day,  N.  Y.,  470;  Wilson  Harbor,  N.  Y.,  471 ;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  examination  and  surveys^  472.  report  upon 
House  bill  No.  7775,  5lth  Congress,  first  session,  providing  for  widening  the  locks 
of  Erie  Canal,  N.  Y.,  473. 

In  thk  charge  of  Maj.  W.  8.  Stanton,  Corps  of  Engineers — 

Harbor  at  Charlotte,  N.  Y.,  harbor  at  Pnltneyville,  N.  Y.,  474;  harbor  at  Great  Sodas 
Bay,  N.  Y.,  harbor  at  Little  Sodus  Bay,  N.  Y.,  475;  harbor  at  Oswego,  N.  Y.,  476; 
harbor  at  Sacketts  Harbor,  N.  Y.,  harbor  at  Cape  Vincent,  N.  Y.,  477 ;  snoals  between 
Sister  Islands  and  Crossover  Light,  and  between  Ogdensburg  and  the  foot  of  Lake 
Ontario,  St.  Lawrence  River,  478;  harbor  at  Ogdensbnrg,  N.  Y.,  479:  harbor  at  Bur- 
lington, Vt.,  channel  between  North  and  SoathHero  islands,  Lake  Champlain,  Yt., 
480;  Otter  Creek,  Vt.,  Narrows  of  Lake  Champlain,  N.  Y.  and  Vt.,  481;  removing 
snnken  vessels  or  craft  obstructing  or  endangering  navigation^  examinations  and 
surveys,  482 ;  report  upon  House  bill  No.  8074,  54th  Congress,  first  session,  provid- 
ing for  widening  the  locks  of  Oswego  Canal,  N.  Y.,  483. 

PACIFIC  COAST. 

Ih  thx  charge  of  Col.  Chas.  R.  Suter,  Corps  of  Engineers— 
Oakland  Harbor,  Cal.,  484. 

In  the  charge  of  Maj.  Chas.  £.  L.  B.  Davis,  Corps  of  Engineers— 

San  Luis  Obispo  Harbor,  Cal.,  485;  Wilmington  Harbor,  Cal.,  486;  San  Diego  Harbor, 
Cal.,  examinations  and  surveys,  487. 

In  the  charge  of  Capt.  Cassius  E.  Guxettb,  Corps  of  Engineers — 

San  Joaquin  River,  Cal.,  488;  Mokelumne  River,  Cal.,  489;  Sacramento  and  Feather 
rivers,  Cal.,  490;  Napa  River^  Cal.,  491;  Petal uma  Creek,  Cal.,  Humboldt  Harbor 
«nd  Bay,  Cal.,  ^2,  examinations,  494. 

In  the  charge  of  Capt.  W.  L.  Fisk,  Corps  of  Engineers — 

Port  Orford  Harbor,  Oreg.,  494;  Coqullle  River,  Oreg.  (general  improvement),  495; 
Coqnille  River,  Oreg.,  between  Coquille  City  and  Myrtle  Point,  entrance  to  Coos 
Bay  and  Harbor,  Oreg.,  496;  harbor  at  Coos  Bay,  Orej^.  (dredging),  497;  Coos  River, 
Oreg.,  Umpqua  River,  Oreg.,  month  of  Siuslaw  River,  Oreg.,  498;  Alsea  River, 
Oreg.,  Yoqaina  Bay,  Oreg.,  499;  Nestugga  River,  Oreg.,  Tillamook  Bay  and  Bar, 
Oreg.,  501;  mouth  of  Columbia  River,  Oreg.  and  Wash.,  Columbia  River,  Oreg., 
below  Tongue  Point,  502;  Columbia  and  Lower  Willamette  rivers  below  Portland, 
Oreg.,  503;  Columbia  River  between  Vancouver,  Wash.,  aud  the  mouth  of  Willa- 
mette River,  canal  at  the  Cascades,  Columbia  River^  Oreg.,  504;  operating  and  care 
of  canal  and  locks  at  the  Cascades  of  the  Columbia  River,  Oreg.,  Colombia  River 
at  Three  Mile  Rapids,  and  the  oonstmction  and  equipment  of  a  boat  railway  from 
the  foot  of  The  Dalles  Rapids  to  the  head  of  Colilo  Falls,  Oreg.  and  Wash.,  505; 
Willamette  River  above  Portland  and  Yamhill  River,  Oreg.,  506;  gauging  waters 
of  Columbia  River,  Oreg.  and  Wash.,  507. 

In  the  charge  of  Capt.  Harry  Taylor,  Corps  of  Engineer9~ 

Willapa  River  and  Harbor,  Wash.,  508;  Grave  Harbor  and  bar  entrance,  Wash.,  509; 
Chehalis  River,  Wash.,  510;  Puget  Sound  and  its  tributary  waters,  Wash.,  511; 
harbor  at  Olympia,  Wash.,  512:  waterway  connecting  Puget  Sound  with  lakes 
Union  and  Washington,  513;  Everett  Harbor,  Wash.,  515;  Swinomish  Slough, 
Wash.,  516;  Columbia  River  from  Rock  Island  Rapids  to  Foster  Creek  Rapids, 
Wash.,  517;  Upper  Columbia  and  Snake  rivers,  Oreg.  and  Wash..  518;  Cowlitz 
River,  Wash.,  520;  Clearwater  River,  Idaho,  Kootenai  River,  Idaho,  between 
Bonners  Ferry  and  the  international  boundary  line,  521;  Flathead  River,  Mont., 
522 ;  examinations  and  surveys,  523. 

EXAMINATIONS,    SURVEYS,   AND    CONTINGENCIES    OF    RIVERS   AND 

HARBORS 524 

SURVEY  OP  PORTLAND  CHANNEL  (CANAL),  ALASKA. 
In  the  charge  of  Capt.  D.  D.  Gaillard,  Corps  of  Engineers 524 


VIII  CONTENTS. 

SUPERVISION  OF  TFIE  HARBOR  OP  NEW  YORK. 

Lieut.   Commander   Daniel   Dblbhanty   and   Lieut.   John   F.    Parker, 
U.  8.  N.,  Supervisors 524 

MISSISSIPPI  RIVER  COMMISSION 525 

MISSOURI  RIVER  COMMISSION 527 

CALIFORNIA  DfiBRIS  COMMISSION 528 

BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

Under  authority  of  special  acts  of  Congress, — (1)  Bridge  of  the  Boonville  and  Howard 
County  Bridge  Company  across  Missouri  River  at  Boonyille,  Mo.,  (2)  bridge  of 
the  Yankton  Bridge  Company  across  Missouri  River  at  Yankton,  8.  Dak.,  (3) 
bridge  of  the  Union  Railroad  Company  across  Monongahela  River  between  Port 
Perry  and  Mifflin  Township,  Pa.,  (4)  bridge  of  the  city  of  Detroit,  Mich.,  acroM 
west  channel  of  Detroit  River,  529;  (5)  bridge  of  the  Braddock  and  Duquesne 
Bridge  Company  across  Monongahela  River  between  Braddock  and  Mifflin  town- 
ships, Pa.,  (6)  bridge  of  the  Aransas  Harbor  Terminal  Railway  Company  across 
Corpus  Chiisti  Channel  (Morris  and  Cummings  Ship  Channel),  Tex.,  (7)  bridge  of 
the  Delta  Cooperage  Company  and  the  Yazoo  and  Mississippi  Valley  Rai&oad 
Company  across  Tallahatchie  River  at  Pliilipp,  Miss.,  (8)  bridge  of  Roane  County, 
across  Clinch  River  at  Kingston,  Tenn.,  (9)  bridge  of  the  Mobile  and  Ohio  Rail- 
road Company  across  Cahaba  River,  in  Bibb  County,  Ala.,  (10)  bridge  of  the 
Mobile  and  Ohio  Railroad  Company  across  Alabama  River,  near  Montgomery,  Ala., 
(11)  bridge  of  Marion  County,  Miss.,  across  Pearl  River,  (12)  bridge  of  the  city  of 
Monroe,  La.,  across  Ouarhita  River  at  De  Siard  street,  (13)  bridge  of  the  Mooile 
and  Ohio  Railroad  Company  across  Warrior  River,  in  Tuscaloosa  County,  Ala., 
530;  (14)  bridge  of  the  St.  Francis  Bridge  and  Turnpike  Company  across  Lake  St. 
Francis  at  or  near  Lake  City,  Ark.,  (15)  bridge  of  the  Northern  New  York  Rail- 
road Company  across  St.  Lawrence  River,  near  Hogansbnrg,  N.  Y.,  531. 

Under  auth(Mrity  of  State  laws. — (1)  Bridge  of  the  Texarkana  and  Fort  Smith  Railway 
Company  across  Neches  River  at  Beaumont,  Tex.,  (2)  bridge  of  the  Seattle  and 
Rainier  Beach  Railway  Company  across  Black  River,  Wash.,  (3)  bridge  of  the 
Kansas  City,  Shreveport  and  Gulf  Railway  Company  across  Calcasieu  River  at 
Lake  Charles,  La..  (4)  bridge  of  the  Lake  Shore  and  Michigan  Southern  Railway 
Company  across  Swan  Creek  at  Toledo,  Ohio,  (5)  bridge  of  the  Kansas  City. 
Osceola  and  Southern  Railway  Company  across  Osage  River  at  Osceola,  Mo.,  (6) 
bridge  of  Bristol  County,  Mass.,  across  Acushnet  River  between  New  Bedford  and 
Fairnaven,  531:  (7)  bridge  of  the  Queen  Anne's  Railroad  Company  across  Chop- 
tank  River  at  Denton,  Md.,  (8)  bridge  of  the  city  of  New  York  across  East  River 
at  Delancey  street,  (9)  bridge  of  the  city  of  Appleton,  Wis.,  across  United  States 
Fox  River  Canal  at  John  street,  (10)  bridge  of  tne  city  of  Green  Bay,  Wis.,  across 
East  River,  (11)  bridge  of  the  city  of  Green  Bay,  Wis.,  across  Fox  River  at  Main 
street,  (12)  bridge  ot  Monmouth  and  Ocean  counties,  N.  J.,  across  Manasquan 
River  between  Manasquan  and  Point  Pleasant,  (13)  bridge  of  the  town  of  Jeaner- 
ette.  La.,  across  Bayou  Teche,  (14)  bridge  of  Essex  County,  Mass.  (Essex  Bridge), 
across  Beverly  Harbor  between  Salem  and  Beverly,  532;  (15)  bridge  of  the  Superior 
Rapid  Transit  Railway  Company  and  the  Dnlnth  Street  Railway  Companv  across 
St.  Louis  River  between  Dulutb,  Minn.«  and  Superior,  W^is.,  (16)  bridge  ot  Shasta 
County,  Cal.,  across  Sacramento  River  at  Balls  Ferry,  (17)  bridge  of  the  New  York, 
New  Haven  and  Hartford  Railroad  Company  across  Pequonnock  River  at  Bridge- 

{)ort.  Conn.,  (18)  bridge  of  the  West  Braddock  Bridge  Company  across  Mononga- 
lela  River  at  Rankin,  Pa.,  (19)  bridge  of  the  town  of  Hempstead,  N.  Y.,  across 
Long  Beach  Channel  from  Barnum  Island  to  Inner  Beach,  (20)  bridge  of  the  city 
of  Menasha,  Wis.,  across  Fox  River,  (21)  bridge  of  the  town  of  Oyster  Bay,  N.  Y., 
across  Mill  Neck  Creek  Inlet  from  Aliens  Point  at  Mill  Neck  to  Pine  Island  at  Bay- 
ville,  (22)  bridges  of  the  Chicago  and  Northwestern  Railway  Company  across 
Kinnickinick  River  at  Milwaukee,  Wis.,  (23)  bridge  of  the  New  YorK,  Philadel- 
phia and  Norfolk  Railroad  Compauy  across  the  Southern  Branch  of  Elizabeth 
River  at  Norfolk,  Va.,  (24)  bridge  of  the  Astoria  and  Columbia  River  Railroad 
Company  across  Blind  Slough,  Oreg.,  (25)  bridge  of  the  St.  Joseph  Valley  Railway 
Company  across  St.  Joseph  River,  Mich.,  (26)  bridge  of  Jefferaon  County,  Tex., 
across  Hillebrandt  Bayou,  (27)  bridge  of  the  Allegheny  and  Westmoreland  Bridge 
Company  across  Youghiogheny  River  at  Suterville,  Pa.,  533;  (28)  bridge  of  tne 
city  of  Philadelphia,  Pa.,  across  Schuylkill  River,  (29)  bridge  of  the  city  of  New 
Haven,  Conn.,  across  Mill  River  at  Chapel  street,  (30)  bridge  of  Mr.  J.  *B.  Levert 
across  Bayou  Teche,  in  St.  Martin  Parish,  La.,  (31)  bridge  of  the  Houston,  East 
and  West  Texas  Railway  Company  across  Trinity  River  above  Marianna,  Tex., 
(32)  bridge  of  the  town  of  Ynnuouth,  Me.,  acros:^  Casoo  Bay,  between  Cousins 
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and  LittlejohnB  islands,  (33)  bridge  of  the  Lake  Shore  and  Michigan  Sonthem 
Railway  Company  across  Ashtabula  River  at  Ashtabala,  Ohio,  (34)bridge  of  the 
city  of  Brooklyn,  N.  Y.,  across  Coney  Island  Creek  from  West  Seventeenth  street 
to  West  Eighteenth  street,  (35)  bridge  of  the  city  of  Manitowoc,  Wis.,  across 
Manitowoc  River  at  Main  street,  (36)  bridge  of  the  Portsmouth,  Kitte^  and  York 
Street  Railway  Company  across  Piscataqua  River  channel  between  Kittery  and 
Badgers  Island,  Me.,  (37)  bridge  of  the  Portsmouth,  Kittery  and  York  Street  Rail- 
way Company  across  Brave  Boat  Harbor  between  Kittery  and  York,  Me.,  (38) 
bridge  of  the  city  of  Port  Huron,  Mich.,  across  Black  River  at  Tenth  street,  (39) 
bridges  of  the  town  of  Bourne,  Mass.,  across  Monument  and  Back  rivers,  (40) 
bridge  of  St.  Martin  Parish.  La.,  across  Bayou  Teche  at  St.  Marti nville,  (41)  bridge 
of  Walton  County  across  Aleqiia  Creek  near  Portland,  Fla.,  534;  (42)  temporary 
bridge  of  the  Union  Street  Railway  Company  across  Acushnet  River  between 
Popes  Island  and  Fish  Island,  New  Bedford  Harbor,  Mass.,  (43)  bridge  of  the  Ver- 
mont and  Province  Line  Railroad  Company  across  Missisquoi  Bay  at  Alburgh 
Point,  Yt.,  (44)  bridge  of  Iberville  Parish  across  Bayou  Plaquemine  at  Plaque- 
mine,  La.,  535. 
Alterations. — (1)  Bridge  of  the  Southern  Pacific  Company  across  Oakland  Harbor, 
Cal.,  at  Alice  street;  (2)  bridge  of  the  city  of  Brooklyn  and  the  county  of  Queens, 
N.  Y.,  across  Newtown  Creek,  at  Vernon  avenue.  Long  Island  City ;  (3)  bridge  of  the 
city  of  Portland  (Tukeys  Bridge),  across  Back  Cove,  Portland  Harbor,  Me.,  535. 

BRIDGE  OBSTRUCTING  NAVIGATION. 

Bridge  of  the  city  of  New  York  across  Harlem  River  at  One  hundred  and  fifty-sixth 
street,  536. 

OCCUPANCY  OF  AND  INJURY  TO  PUBLIC  WORKS  BY  CORPORATIONS  AND 

INDIVIDUALS 536 

MISCELLANEOUS. 

REPAIR    OF    THE    ACJUEDUCT   BRIDGE    ACROSS   POTOMAC    RIVER    AT 

WASHINGTON,  D.C. 

In  thb  charge  of  Libut.  Col.  Chas.  J.  Allen,  Corps  of  Engineers 536 

MAINTENANCE   AND    REPAIR   OF    WASHINGTON    AQUEDUCT     AND    IN- 
CREASING THE  WATER  SUPPLY  OF  WASHINGTON,  D.  C. 

In  the  charge  of  Lieut.  Col.  Chas.  J.  Allen  and  Capt.  D.  D.  Gaillard,  Corps 
OF  Engineers— 

Washington  Aquednct,537;  increasing  the  water  supply  of  Washington,  D.  C,  540. 

PUBLIC  BUILDINGS  AND  GROUNDS  AND  WASHINGTON  MONUMENT,  DIS- 
TRICT OF  COLUMBIA. 

In  the  charge  of  Col.  (now  Brig.  Gen.)  John  M.  Wilson,  Corps  of  Engineers, 
Col.  Theo.  A.  Bingham,  U.  S.  A.,  and  Lieut.  John  S.  Sewell^  Corps  of  En- 
gineers  542 

NORTHERN  AND  NORTHWESTERN  LAKES. 

Surveys,  printing,  and  issuing  of  charts,  544, 545;  correcting  engraved  plates,  esti- 
mates, preservation  of  hench  marks  along  the  Erie  Canal,  546;  examination  of 
shoals  in  Lake  Erie,  water  levels,  547. 

MAPS  AND  PLANS 547 

RECONNAISSANCES  AND  EXPLORATIONS. 

Officers  on  dnty  at  headquarters  of  military  departments,  547;  operations  in 
Department  of  the  Missouri,  Department  of  the  Columhia,  Department  of  Cali- 
fornia, 548;  Department  of  the  Colorado,  549. 

ESTIMATES  FOR  AMOUNTS  REQUIRED  FOR  SURVEYS  AND  RECONNAIS- 
SANCES IN  MILITARY  DEPARTMENTS,  AND  FOR  MAPS,  INCLUSIVE  OP 
WAR  MAPS 649 

OFFICE  OF  THE  CHIEF  OF  ENGINEERS. 
Officbbs  on  duty,  550. 
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FORTIFICATIONS,    ETC. 
APPENDIX    No.  1. 

REPORT  OF  THE  BOARD  OF  ENGINEERS. 

Changes  in  p^rsoDnel  daring  the  year,  members,  snmmary  of  reporta,  553;  inspec- 
tion of  sites  for  defense  of  New  Orleans,  La.,  and  the  month  of  the  Mississippi 
River,  additional  dnties  of  members,  556. 

APPENDIX   No.  2. 

REPORT  OF  MAJ.  JOHN  G.  D.  KNIGHT,  CORPS  OF  ENGINEERS. 

Post  of  Willets  Point,  N.  T.,  559;  United  States  Engineer  School,  562;  Battalion  of 
Engineers,  570;  Engineer  Depot,  574. 

APPENDIX    No.  3. 

FORTIFICATIONS,  FISCAL  YEAR  1896-97. 

A)  Coasts  of  Maikb  and  New  Hampshire.  (In  tha  oharse  of  Lient.  Col.  A.  N. 
Damrell  and  Maj.  R.  L.  Hozie,  Corps  of  Engineers.)— Portland  Harbor,  Me.,  581; 
Portsmonth  Harbor,  N.  H.,  597. 

B)  Boston  Harbor,  Mass.  (In  the  charge  of  Lient.  Col.  S.  M.  Mansfield,  Corps  of 
Engineers. )— 600. 

C)  Southeast  Coast  of  Massachusetts  and  Rhode  Island.  (In  the  charge  of 
Maj.  D.  W.  Lockwoody  Corps  of  Engineers.) — Narragansett  Bay,  603. 

D)  Eastern  Entrance  to  Lonq  Island  Sound.  (In  the  charge  of  Mi^.  Smith 
8.  Leach,  Corps  of  Engineers. )— 608. 

E)  New  York  Harbor,  N.  Y. — At  Eastern  Entrance,  on  Islands  in  Harbor, 
AND  ON  Staten  ISLAND.  (In  the  charge  of  Maj.  H.  M.  Adams  and  Maj.  John  G.  D. 
Knight,  Corps  of  Engineers.) — 610;  sea  wall  at  Fort  Schnyler,  611;  Staten  Island, 
613. 

F)  New  York  Harbor,  N.  Y.— At  Southern  Entrance,  on  Long  Island,  and  on 
Sandy  Hook.  (In  the  charge  of  Col.  G.  L.  Gillespie  and  Lieut.  Col.  William 
Ludlow,  Corps  of  Engineers.) — Long  luland,  614;  Sandy  Hook,  618. 

G)  Delaware  River,  N.  J.,  Pa.,  and  Del.  (In  the  charge  of  Maj.  C.  W.  Ray- 
mond, Corps  of  Engineers.)— 628;  Fort  Mimin,  Pa.,  638;  Red  Bank,  N.  J.,  639. 

H)  Baltimore,  Md.  (In  the  charge  of  Col.  Peter  C.  Hains,  Corps  of  Engineers.) — 
Fort  McHenry,  Md.,  639;  Rook  Point,  Md.,  649. 

I)  Washington,  D.  C.  (In  the  charge  of  Lieut.  Col.  Chas.  J.  Allen,  Corps  of  Eugi- 
neers.) — 650. 

J)  Hampton  Roads,  Va.  (In  the  charge  of  Capt.  Thos.  L.  Casey,  Corps  of  Engi- 
neers.)— 656;  sewerage  system,  Fort  Monroe,  663. 

K)  Coast  of  North  Carolina.  (In  the  charge  of  Lient.  Col.  D.  P.  Heap  and 
Capt.  W.  E.  Craighill,  Corps  of  Engineers.)— 670. 

L)  Coast  of  South  Carolina.  (In  the  charge  of  Capt.  Frederic  V.  Abbot,  Corps 
of  Engineers.)— 675. 

M)  Coast  OF  Georgia  and  Cumberland  Sound.  (In  the  charge  of  Capt.  O.  M. 
Carter,  Corps  of  Engineers. ) — 700. 

N)  Coast  of  Florida.  (In  the  charge  of  Lieut.  Col.  W.  H.  H.  Benyaurd,  Corps  of 
Engineers.)— Fort  Marion,  702;  Key  West,  703. 

O)  Pensacola,  Fla.    (In  the  charge  of  Maj.  F.  A.  Mahan,  Corps  of  Engineers. )— 714. 

P)  MoBiiJC,  Ala.,  and  Mississippi  Sound.  (In  the  charge  of  Maj.  \Vm.  T.  Rossell, 
Corps  of  Engineers.) — 721. 

Q)  New  Orleans,  La.  (In  the  charge  of  Maj.  James  B.  Quinn  and  Lieut.  C.  S. 
Rich^,  Corps  of  Engineers.) — 727. 

R)  Galveston,  Tex.    (In  the  charge  of  Maj.  A.  M.  Miller,  Corps  of  Engineers.)  —737. 

8)  Lake  Pori"S  in  New  York. — (In  the  charge  of  Maj.  W.  S.  Stanton,  Corps  of 
Engineers.) — Fort  Niagara,  743 ;  Fort  Montgomery,  744. 

T)  San  Dikgo,  Islands  in  San  Francisco  Bay,  and  North  Side  of  San  Fran- 
cisco Bay,  Cal.  (In  the  charge  of  Maj.  Chas.  E.  L.  B.  Davis,  Corps  of  Engineers.) — 
San  Francisco,  744 ;  San  Diego,  745. 

U)  San  Francisco,  Cal.,  on  South  Side  of  San  Francisco  Bay.  (In  the  charge 
of  Col.  Chas.  R.  Suter,  Corps  of  Engineers.)— 748. 

V)  Mouth  of  Columbia  Eiver.     (In  the  charge  of  Capt.  W.  L.  Fisk,  Corps  of 

Engineers.)— 756. 

(W)  PuGET  Sound,  Wash.  (In  the  charge  of  Capt.  Harry  Taylor,  Corps  of  Engi- 
neers.)—763. 
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BIVERS    AND    HARBORS. 
APPENDIX  A. 

REPORT  UPON  WORKS  IN  THE  CHARGE  OF  LIEUT.  COL.  A.  N.  DAMRELL 

AND  MAJ.  R.  L.  HOXIE,  CORPS  OF  ENGINEERS. 

iMPROVEMiENTS.^Labeo  Channel,  Me.,  770;  Mooeabec  Bar,  Me.,  771;  Narra^agua 
River,  Me.,  773;  breakwater  from  Mount  besert  to  Porcupine  Island,  Bar  Harbor, 
Me.,  775:  narbor  at  Snllivan  Falls,  Me.,  776;  Union  River,  Me.,  777;  Baffadac« 
River,  Me.,  778;  Penobscot  River,  Me.,  779;  Belfast  Harbor,  Me.,  781:  harbor  at 
Camden,  Me.,  782;  harbor  at  Rockland,  Me.,  783;  Carvers  Harbor,  vinalhaven. 
Me.,  Georffee  River,  Me.,  785;  Kennebec  River,  Me.,  787;  Sasaiioa  River^  Me.,  789; 
Portland  Harbor,  Me.,  790;  Saco  River,  Me.,  792;  Bellamy  River,  N.  Bl.,  Cocheco 
River,  N.  H.,  794;  harbor  of  reftise  at  Little  Harbor,  N.  H.,  796;  removing  sonken 
vessels  or  craft  obstmcting  or  endangering  navigation,  798. 

Examinations  and  Sub vbys.— Chandlers  River,  Me.,  798;  Union  River,  near  Ells- 
worth, Hancock  County,  Me.,  800;  sonth  channel  of  branch  of  Penobscot  River, 
in  FrajEikfort,  Waldo  County,  Me.,  with  a  view  of  removing  wreck,  801;  Boothbay 
Harbor,  Me.,  802;  Ovster  River,  N.  H.,  804;  St.  Croix  River,  below  Calais,  Me. 
and  N.  B.,  805;  Machias  River,  Me.,  from  Machias  to  Machiasport,  809;  Bangor 
Harbor  and  Penobscot  River,  including  month  of  Kenduskeag  River,  Me.,  811; 
Harraseeket  River,  Me.,  815;  Royal  River,  Me.,  816;  Exeter  River,  N.  H.,  818. 

APPENDIX  B. 

REPORT  OF  LIEUT.  COL.  S.  M.  MANSFIELD,  CORPS  OP  ENGINEERS. 

Improvements.— Newbuivport  Harbor,.  Mass.,  824;  Merrimac  River,  Mass.,  827; 
Powow  River,  Mass.,  829:  Essex  River,  Mass.,  830:  harbor  of  refuge,  Sandy  Bay, 
Cape  Ann,  Mass.,  832 ;  har  oor  at  Gloucester,  Mass.,  835 ;  harbor  at  Manchester,  Mass., 
837;  harbor  at  Lynn,  Mass.,  839:  Mystic  and  Maiden  rivers,  Mass.,  841;  harbor  at 
Boston,  Mass.,  843 :  Town  River,  Mass.,  848 :  Weymouth  River,  Mass.,  849 ;  harbor  at 
Scituate,  Mass.,  851;  harbor  at  Plymoutn,  Mass.,  854;  harbor  at  Provincetown, 
Mass.,  856;  harbor  at  Chatham,  Mass.,  858;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  859. 

Examinations  and  Surveys.— Duxbury  Harbor,  Mass.,  860;  Duxbury  Beach, 
Mass.,  862 ;  Gurnet  Rock  and  other  rocks  at  mouth  of  Plymouth  Harbor,  Mass.,  863; 
approaches  of  the  Cape  Cod  Ship  Canal,  Mass.,  864 ;  Merrimao  River,  Mass.,  between 
Newburyport  and  Haverbill,  8&;  Manchester  Harbor,  Mass.,  with  a  view  of  secur- 
ing 8-foot  depth,  866;  Manchester  Harbor,  Mass.,  for  6-foot  depth,  869 ;  Marblebead 
Harbor,  Mass.,  for  sea  wall,  870;  Lynn  Harbor.  Mass.,  872;  Weymouth  (Back) 
River,  Mass.,  873;  Neponset  River,  Mass.,  875;  harbor  at  Plymouth,  Mass.,  877; 
Provincetown  Harbor,  Mass.,  for  dike  to  protect  the  same,  878. 

Harbor  Lines.— Charles  River,  at  Cambridge,  Mass.,  881. 

APPEND  EX  0. 

REPORT  OF  MAJ.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS. 

IliPROVSMBNTS. — Harbor  of  refuge  at  Hyannis,  Mass.,  884;  harbor  of  refuge  at  Nan- 
tucket, Mass.,  886;  Marthas  Vineyard  inner  harbor  at  Edgartown^Mass.,^;  Vine- 
yard Haven  Harbor,  Mass.,  892;  Woods  Hole  Channel,  Mass.,  894;  New  Bedford 
Harbor,  Mass.,  897;  Canapitsit  Channel,  Mass.,  900;  Taunton  River,  Mass.,  901; 
Sakonnet  River,  R.  I.,  904;  Paw  tucket  River,  R.  I.,  905;  Providence  River  ana 
Narragansett  Bay,  R.  I.,  908;  Green  Jacket  ShoaL  Providence  River,  R.  I.,  911; 
Wickford  Harbor,  R.  I.,  913;  Newport  Harbor,  R.  I.,  915;  harbor  of  refuge  at 
Point  Judith,  R.  I.,  918;  entrance  to  Point  Judith  Pond,  R.  L,  921;  harbor  of  ref- 
uge at  Block  Island,  R.  I.,  922;  Great  Salt  Pond,  Block  Island,  R.  I.,  925;  remov- 
ing sunken  vessels  or  crart  obstructing  or  endangering  navigation,  927. 

Examination  and  Survbyb.— For  obtaining  a  channel  through  Conanicut  Island, 
Narraffansett  Bay,  R.  I.,  928;  channel  in  iHew  Bedford  Harbor,  Mass.,  leading  to 
the  bndffe  between  that  city  and  Fairhaven,  930;  Mount  Hope  Bay  and  Fall  River 
Harbor,  Mass.,  931 ;  Sakonnet  Point,  R.  I.,  934 ;  easterly  breakwater  to  shore,  Point 
Judith,  at  Point  Judith  harbor  of  refuge,  R.  I.,  937. 
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APPENDIX  D. 

REPORT  OF  MAJ.  SMITH  S.  LEACH,  CORPS  OF  ENGINEERS. 

Impuovembnts.— Pawoatuck  River,  R.  I.  and  Conn.,  940:  harbor  of  refuge  at  Ston- 
ington.  Conn.,  942;  Mystic  River,  Conn.,  944;  Thames  River,  Conn.,  946;  Connect- 
icut River  bejow  Hartford,  Conn.,  948;  harbor  of  reftige  at  Duck  Island,  Conn., 
951;  New  Haven  Harbor,  Conn.,  953;  breakwaters  at  New  Haven,  Conn.,  955; 
Hoasatonic  River,  Conn.,  956;  Bridgepprt  Harbor,  Conn.,  958;  Sangatuck  River 
and  Westport  Harbor,  Conn..  961;  Norwalk  Harbor,  Conn.,  963;  Five  Mile  River 
Harbor,  Conn..  965;  Stamfora  Harbor,  Conn.,  967;  harbor  at  Coscob  and  Mianus 
River,  Conn.,  969;  Greenwich  Harbor,  Conn.,  970. 

SuRVBYS.— Niantio  Harbor,  Conn.,  972;  New  Haven  Harbor,  Conn.,  974;  Housatonio 
River,  Conn.,  979;  Soathport  Harbor,  Conn.,  986. 

Harbor  Lines. — Bridgeport,  Conn.,  988. 

APPENDIX  B. 

REPORT  UPON  WORKS  IN  THE  CHARGE   OF  COL.  G.  L.  GILLESPIE  AND 
LIEUT.  COL.  WILLIAM  LUDLOW,  CORPS  OF  ENGINEERS. 

IMPROVEMBNTS. — Hudsou  River,  N.  Y.,  996;  harbor  at  Saugerties,  N.  Y.,  1010:  har- 
bor at  Rondout,  N.  Y.,  1013;  harbor  at  Peekskill,  N.  Y.,  1016;  Harlem  River,  N.  Y., 
1019;  East  River  and  Hell  Gate,  N.  Y.,  1026;  New  York  Harbor,  N.  Y.,  1031;  remov- 
ing sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1039. 

Examinations  and  Survey. — Catskill  Creek,  N.  Y.,  1041 ;  Nvack  Harbor,  N.  Y., 
1014;  Wallabout  Channel,  N.  Y.,  1047;  Coney  Island  Channel,  N.  Y.,  1048;  Coney 
Island  Creek,  N.  Y.,  1050;  New  York  Harbor,  N.  Y.,  from  the  Narrows  to  the  sea, 
with  a  view  of  obtaining  a  depth  of  35  feet  at  mean  low-water  mark,  1053. 

Harbor  Lines. — Hudson  River  from  West  Twenty- third  street  to  West  Eighty-first 
street,  New  York  City,  1067;  Hudson  River,  both  sides,  from  Battery  Place  to  West 
Twenty-third  street,  New  York  City,  and  from  Morris  Canal  Basin  to  abreast  Bulls 
Ferry,  N.  J.,  1070;  Ellis  Island,  New  York  Harbor,  1075 ;  Harlem  River  and  Spnyten 
Duyvii  Creek,  New  York  City,  1077;  East  River,  near  the  foot  of  East  Eighty- 
eighth  street,  New  York  City,  1081. 

APPENDIX  F. 

REPORT  OF  MAJ.  H.  M.  ADAMS,  CORPS  OF  ENGINEERS. 

Improvements.— Port  Chester  Harbor,  N.  Y.,  1084;  Mamaroneck  Harbor,  N.  Y., 
1087;  East  Chester  Creek,  N.  Y.,  1089;  Bronx  River,  N.Y.,  1093:  Mattituck  Harbor, 
N.  Y.,  1095;  Port  Jefferson  Harbor,  N.  Y.,  1097;  Huntington  Harbor,  N.  Y.,  1100; 
Glencove  Harbor,  N.  Y.,  1103;  Flushing  Bay,  N.  Y.,  1106;  Patchogue  River,  N.  Y., 
1108;  Browns  Creek,  Sayvllle,  Long  Island,'  N.  Y.,  1111;  Canarsie  Bay.  N.  Y.,  1114; 
Bay  Ridge  Channel,  the  triangular  area  between  Bay  Ridge  and  Red  Hook  chan- 
nels, and  Red  Hook  and  Buttermilk  channels,  in  the  harbor  of  New  York,  1117; 
Oowauus  Creek  Channel,  N.  Y.,  1122;  Newtown  Cteek,  N.  Y.,  1125;  Passaic  River, 
N.  J.,  1128;  channel  between  Staten  Island  and  New  Jersey,  1130;  Elizabeth  River, 
N.  J.,  1134;  Raritan  River, N.  J.,  1136;  South  River,  N.  J.,  1139j  Raritan  Bay,  N. 
J.,  1142;  Mattawan  Creek,  N.  J.,  1145;  harbor  at  Keyport.  Is,  J.,  1147;  Shoal 
Harbor  and  Comp  ton  Creek,  N.J. ,  1150;  Shrewsbury  River,  N.  J.,  1152;  removing 
sunken  vessels  or  crafb  obstructing  or  endangering  navigation,  1156. 

Examinations  and  Surveys.— For  channel  connecting  Flushing  Bay  and  Newtown 
Creek,  N.  Y.,  1159;  Roslyn  Harbor,  N.Y.,  1161;  harbor  at  Oyster  Bay,  N.Y.,  1163; 
Lloyds  Harbor,  with  a  view  to  its  connection  with  Cold  Spring  Bay,  N.Y.,  1165; 
Northport  Harbor,N.  Y.,  1167;  Smith  town  Harbor,  N.  Y.,  1168;  channels  to  Far 
Rockaway  and  In  wood,  N.  Y.,  1170;  Babylon  Creek,  N.  Y.,  1172 ;  East  Chester  Creek, 
N.  Y.,  1175;  Bay  Ridge  Channel,  the  triangular  area  between  Bay  Ridge  and  Red 
Hook  channels,  and  Red  Hook  and  Buttermilk  channels.  New  York  Harbor,  for 
channels  30  ana  35  feet  deep  at  mean  low  water,  1177;  Gh>wanas  Creek,  N.  Y.,  1180; 
channel  between  the  Battery  and  Governors  Iiland,N.  Y.,  1182;  Elizabeth  River, 
N.  J.,  1185;  Rahway  River,  N.  J.,  U87, 
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PART   II. 
APPENDIX  G. 

REPORT  OF  MAJ.  C.  W.  RAYMOND,  CORPS  OF  ENGINEERS. 

Improvembnts.— Delaware  River.  N.J.  and  Pa.,  1192;  harbor  between  Philadelphia, 
Pa.,  and  Camden^N.  J.,  1205;  Schnylkill  River,  Pa.,  1211;  ioe  harbor  at  Marcos- 
hook,  Pa.,  iron  pier  in  Delaware  Bay,  near  Lewes,  Del.,  1213;  Delaware  Break- 
water, Del..  1214;  harbor  of  refnge,  Delaware  Bay,  Del.,  1216;  Kancooas  River,  N. 
J.,  1219;  Alloway  Creek,  N.  J.,  1220;  Dennis  Creek,  N.  J.,  1222;  Cooper  Creek,  N.  J., 
1^33;  Goshen  Creek,  N.J. ,1225;  removing  sunken  vessels  or  oraft  obstrncting  or 
endangering  navigation,  1227. 

EX4MINATION8  AKD  SuRVET.— Bamegat  Bay,  N.  J.,  between  Mantoling  (Mantol- 
oking)  and  Bay  Head.  1229:  Tnckerton  Creek,  N.  J.,  and  flats  at  mouth  thereof, 
1230;  Wading  River,  N.  J.,  1283;  Beach  Thoronghfare,  N.  J.,  at  and  near  the  meet- 
ing of  tides  ftom  Absecon  and  Egg  Harbor  Inlet,  1235;  Oldmans  Creek,  N.  J.,  1238; 
Dividing  Creek,  N.  J.,  1242;  Salem  River,  N.  J.,  1245. 

APPENDIX  H. 

REPORT  OF   WM.  F.  SMITH,  UNITED  STATES  AGENT,   MAJOR  OF  ENGI- 

NEERS,  UNITED  STATES  ARMY,  RETIRED. 

Improvsments.— Wilmington  Harbor,  Del.,  1250;  Nanticoke  River,  Del.  and  Md.. 
1260;  Appoquinimink  River,  Del.,  1261;  Smyrna  River,  Del.,  1263:  Mnrderkill 
River,  Del^  1266;  Mispillion  River,  Del.,  1268;  Broadkiln  River,  Del.,  inland  water- 
way from  Chincoteagae  Bay,  Va.,  to  Delawai-e  Bay,  at  or  near  Lewes,  Del.,  1270; 
Snsqnehanna  River,  above  and  below  Havre  de  Graoe,  Md.,  1272;  Chester  River, 
Md.,  from  Cmmpton  to  Jones  Landing,  1273;  Choptank  Kiver,  Md.,  1275;  La 
Trappe  River,  Md..  1276;  Warwick  River,  Md.,  1277;  Broad  Creek  River,  Del., 
1278;  Wicomico  River,  Md.,  1280;  Manokin  River,  Md.,  1282;  Pocomoke  Kiver. 
Md.,  below  Snow  Hill,  1284;  Queenstown  Harbor,  Md.,  1286;  Rookhall  Harbor  ana 
inner  harbor  at  Rockhall,  Md.,  1287;  removing  sunken  vessels  or  craft  obstructing 
or  endangering  navigation,  1288. 

Examinations  and  Surveys.— >St.  Jones  River,  Del.,  1290:  Mispillion  River,  Del., 
1291;  Cedar  Creek,  Del.,  1293;  La  lYappe  River,  Md.,  1295;  Cambridge  Harbor, 
Md.,  1296. 

APPENDIX  I. 

REPORT  OF  COL.  PETER  C.  HAINS,  CORPS  OF  ENGINEERS. 

Impbovements. — Patapsco  River  and  channel  to  Baltimore,  Md.,  1299;  channel  to 
Curtis  Bay,  in  Patapsco  River,  Baltimore  Harbor,  Md.,  1306;  harbor  of  southwest 
Baltimore  (Spring  Garden),  Md.,  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  1307. 

BURVETS.— Baltimore  Harbor.  Md.,  with  a  view  to  securing  a  ohannel  SO  feet  in 
depth,  1308;  Annapolis  Harbor,  Md.,  1309. 

APPENDIX  J. 

REPORT  OP  LIEUT.  COL.  CHAS.  J.  ALLEN,  CORPS  OF  ENGINEERS. 

Improvements.— Potomac  River  at  Washington,  D.  C,  1313;  Occoquan  Creek,  Ya., 
1821;  Aquia  Creek,  Ya.,  1324;  Nomini  Creek,  va.,  1326;  Lower  Machodoc  Creek, 
Ya.,  1829;  Rappahannock  River,  Ya.,  1331;  Urbana  Creek,  Ya.,  1335;  York  River, 
Ya.,  1337;  Mattaponi  River,  Ya.,  1342;  Pamunkey  River,  Ya.,  1344;  James  River, 
Ya.,  1346;  protection  of  Jamestown  Island,  Ya.,  1349. 

Survey.— Chapel  Point  Harbor,  Md.,  1350. 

APPENDIX  K. 

REPORT  OF  CAPT.  THOS.  L.  CASEY,  CORPS  OP  ENGINEERS. 

lupROVEMENTS. — Harbor  at  Norfolk  and  its  approaches,  Ya.,  1353 ;  Western  Branch 
of  Elizabeth  River,  Ya.,1365;  Nansemond  River,  Ya.,  1367;  Appomattox  River,  Ya., 
1369;  harbor  at  Cape  Charles  City,  Ya.,  1370;  Nandua  Creek,  Ya.,  1373;  inland 
water  route  from  Norfolk,  Ya.,  to  Albemarle  Soand,  N.  C,  through  Currituck 
Sound,  1374;  North  Landing  River,  Ya.  and  N.  C,  1376;  Roanoke  Kiver,  N.  C, 
1377;  Pasquotank  River,  N.  C.,  1378;  removing  sunken  vessels  or  craft  obstructing 
or  endangering  navigation,  1379. 

EZAHINATIONS.— Oasble  River,  N.  C,  1381;  Potecasi  Creek,  N.  C,  1383. 
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APPENDIX  L. 

REPOET  UPON  WORKS  IN  THE  CHARGE  OF  LIEUT.  COL.  D.  P.  HEAP  AND 

CAPT.  W.  E.  CRAIGHILL,  CORPS  OF  ENGINEERS. 

iMPROVSMENTd. — Ocraooke  Inlet,  N.  C,  1385;  Fishing  Creek,  N.  C,  1387;  Pamlico 
and  Tar  rivers,  N.  C,  1388;  Contentnia  Creek,  N.  C,  1389;  Trent  River,  N.  C, 
1391;  Nense  River,  N.  C,  1393;  inland  waterway  between  Newbern  and  Beanfort, 
N.  C,  via  Clubfoot,  Harlowe,  and  Newport  rivers,  1395:  harbor  at  Beanfort.N.  C, 
1396;  inland  waterway  between  Beanfort  Harbor  and  New  River,  N.  C,  13^;  New 
River,  N.  C,  1399;  North  East  River,  N.  C,  1400;  Black  River,  N.  C,  1402;  Cape 
Fear  River  above  Wilmington,  N.  C,  1404;  Cape  Fear  River,  N.  C,  at  and  below 
Wilmington,  1406;  Lookwoods  Folly  River,  N.  C,  1417. 

Examination  and  Survkts.— Bogue  Inlet,  N.  C,  1418;  Ocracoke  Inlet,  N.  C,  1428: 
Pamlico  River,  N.  C,  and  harbor  at  Washington,  1425;  Nense  River,  N.  C,  at  ana 
below  Newbern,  1427;  Cape  Lookout  harbor  of  refug^,  N.  C,  1430;  Town  Greek, 
Brunswick  County,  N.  C,  1434. 

APPENDIX  M. 

REPORT  OF  CAPT.  FREDERIC  V.  ABBOT,  CORPS  OF  ENGINEERS. 

Improvements. — ^Wacoamaw  River,  N.  C.  and  S.  C,  1439;  Lumber  River,  N.  C.  and 
S.  C,  1442:  Little  Pedee  River,  S.  C,  1444;  Great  Pedee  River,  S.  C,  1447;  Mingo 
Creek,  S.  C.,  1450;  Winy  ah  Bay,  S.  C,  1452;  Santee  River,  S.  C,  1458;  Wateree 
River,  S.  C,  1465;  Congaree  River,  8.  C,  1468;  harbor  at  Charleston,  iuolnding 
Sullivan  Island  and  Mount  Pleasant  shore,  S.  C.,  1471;  Wappoo  Cut,  S.  C,  1479; 
Beaufort  River,  S.  C,  1482. 

Harbok  Lines. — Ashley  and  Cooper  rivers,  at  Charleston  Harbor,  S.  C,  1487. 

APPENDIX  N. 

REPORT  OF  CAPT.  O.  M,  CARTER,  CORPS  OF  ENGINEERS. 

Improvements. — Savannah  Harbor.  Ga.,  1493;  Savannah  River,  between  Savannah 
and  Augusta,  Ga.,  1503:  Savannah  River,  above  Augusta,  Ga.,  1506;  Darien  Har> 
bor,  Ga.,  1508;  Altamaha  River,  Ga.,  1513;  Oconee  River,  Ga.,  1516;  Oomulge« 
River,  Ga.,  1519;  Brunswick  Harbor^  Ga.,  1521;  Cumberland  Sound,  Ga.,  1526; 
inside  water  route  between  Savannah,  Ga.,  and  Femandina,  Fla.,  1535;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1538. 

Survey. — Doboy  Bar,  Ga.,  1538. 

APPENDIX  O. 

REPORT  OF  LIEUT.  COL.  W.  H.  H.  BENYAURD,  CORPS  OF  ENGINEERS. 

Improvements. — St.  Johns  River,  Fla.,  1547;  Volusia  Bar,  Fla.,  1550;  Ocklawaha 
River,  Fla.,  1552;  St.  Augustine  Harbor,  Kla.,  1553;  Indian  River,  Negro  Cut,  and 
Jupiter  Inlet,  Fla.,  1554;  northwest  entrance.  Key  West  Harbor,  Fla.,  1555; 
Caloosahatchee  River,  Fla.,  1557;  Charlotte  Harbor  and  Pease  Creek,  Fla.,  1559; 
Sarasota  Bay,  Fla.,  1560;  Manatee  River,  Fla.,  1562;  Withlacoochee  Kiver,  Fla., 
Suwanee  River,  Fla.,  1564;  removing  sunken  vessels  or  craft  obstructing  or  endan- 
gering navigation,  1566. 

Examinations  and  Surveys. — Jupiter  Inlet,  Fla.,  1568;  Orange  River,  Fla.,  to  its 
confluence  with  the  Caloosahatchee  River,  and  thence  to  the  Gulf  of  Mexico,  1569; 
inside  passage  from  Punta  Rasa  to  Charlotte  Harbor,  Fla.,  1572;  Hillsboro  Bay, 
Fla.,  from  Tampa  Bay  through  Hillsboro  Bay  and  River  to  the  city  of  Tampa,  1574 ; 
Clearwater  Harbor,  Fla.,  1578;  Crystal  River,  Fla.,  1580;  harbor  at  Cedar  Keys, 
Fla.,  1583;  Palmbeaoh,  Fla.,  1585;  Biscayne  Bay,  Fla.,  1588;  Tampa  Bay,  1596. 

APPENDIX  P. 

REPORT  OF  MAJ.  F.  A.  MAHAN,  CORPS  OF  ENGINEERS. 

Improvements. — Carrabelle  Bar  and  Harbor,  Fla.,  1603;  Apalachicola  Bay,  Fla«. 
1605;  Apalachicola  River,  the  Cut-off,  and  lower  Chipola  River,  Fla.,  1609;  Flint 
River,  Ga.,  1612;  Chattahoochee  River,  G a.  and  Ala.,  Ibl6;  Choctawhatchee  River, 
Fla.  and  Ala.,  1621;  Pensacola  Harbor,  Fla.,  1625;  Escambia  and  Conecuh  rivers, 
Fla.  and  Ala.,  1631;  Alabama  River,  Ala.,  1633;  Coosa  River,  Ga.  and  Ala.,  1642; 
operating  and  care  of  canals  and  other  works  of  navigation  on  Coosa  River,  Ga. 
and  Ala.,  1654. 

Survey.— Apalachicola  Bay,  Fla.,  1G55. 
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APPENDIX   Q. 

EEPORT  OP  MAJ,  WM.  T.  R0S8ELL,  CORPS  OP  ENOmEERS. 

Improvebcbmts.— Harbor  at  Mobile.  A^a.,  1662;  Black  Warrior  RWer,  Ala.,  from 
Tuscaloosa  to  Daniels  Creek,  1667;  operating  and  care  of  locks  and  dams  on 
Black  Warrior  River,  Ala.,  1675;  Warrior  and  Tombigbee  rivers,  Ala.  and  Mias., 
1678;  Noxubee  River,  Miss.,  1691;  Pascagoula  River,  Miss.,  1692;  Chickasahay 
River,  Miss.,  1696;  Leaf  River,  Miss.,  1697;  Pearl  River  below  Jackson,  Miss.,  1698; 
Pearl  River  between  Carthage  and  Jackson,  Miss.,  1700:  Pearl  River  between  Edin- 
bnrg  and  Cartha^,  Miss.,  1702:  Bogne  Cbitto,  La.,  1703;  canal  from  Birmingham, 
Ala.,  to  the  Warrior  River,  1704. 

Examinations  and  Survbts.— Canal  to  connect  Black  Warrior  River  and  Fiva  Mile 
Creek,  Ala.,  via  Yallev  Creek,  1704;  Ship  Island  Pass,  Miss.,  for  channel  between 
Gulf  of  Mexico  and  Snip  Island  Harbor,  and  for  dredging  channel  to  connect  Ship 
Island  Harbor  with  Gnlf^ort,  1708;  Horn  Island  Pass,  Miss.,  and  tha  passage  load- 
ing from  said  pass  to  the  anchora^  inside  Horn  Island,  1716;  Pasca^nla  River, 
Miss.,  and  np  Dog  River  8  miles,  1718;  Ship  Island  Harbor,  Mississippi  Sound,  for 
deep-water  channel  to  the  mainland,  1722;  channel  at  mouth  of  Pearl  River,  Misa., 
1727. 

APPENDIX  E. 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OP  ENGINEERS. 
Inspection  of  the  improvement  of  the  Sonth  Pass  of  the  Mississippi  River,  1731. 

APPENDIX  S. 

REPORT  OP  MAJ.  JAMES  B.  QUINN,  CORPS  OP  ENGINEERS, 

IMPBOTXM KNT8. — Chefnnctd  River  and  Boffue  Falia,  La.,  1751 ;  Tickfaw  River  and 
tributaries,  La.,  1758:  Amite  River  and  Bayon  Manchac,  La.,  1756;  Bayon  La- 
fonrche,  La.,  1757;  Bayou  Plaquemine,  Grand  River,  and  Pigeon  bayous^  La.. 
1759;  Bayou  Courtableau,  La.,  1762;  Bayou  Teche,  La.,  1764^  channel,  bay,  and 
passes  of  Bayou  Yermilion,  La.,  1766;  Mermentau  River  and  tributaries.  La.,  1767; 
mouth  and  passes  of  Csdcasieu  River,  La.,  1768;  harbor  at  Sabine  Pass,  Tex., 
1771;  Sabine  River,  Tex.,  1773;  Neohes  River,  Tex.,  1775;  closinff  crevasse  in  Pass 
a  Loutre^  Mississipi^i  River,  removing  sunken  yeseels  or  craft  obstructing  or 
endangering  navigation,  177o. 

Examinations  and  Survbys. — ^Homochitto  River,  Miss.,  1777;  channel  through 
Atchafalaya  Bay,  La.,  1779;  Bayou  Grossetete,  La.,  1781 ;  Bavou  Teche  from  St. 
MartinviUe  to  Port  Barre,  La.,  1783;  Sabine  Lake,  Tex.,  for  ship  channel,  1789. 

APPENDIX  T. 

REPORT  OF  MAJ.  A.  M.  MILLER,  CORPS  OF  ENGINEERS. 

iMPBOvsBfENTS.— Galveston  Harbor,  Tex.,  1793 ;  ship  channel  in  Galveston  Bay,  Tex.. 
1808;  channel  in  West  Galveston  Bay,  Tex.,  1804;  Trinity  River,  Tex.,  1805:  Buf- 
falo Bay  on,  Tex.,  1806;  Brazos  River,  Tex.,  operating  and  care  of  Morgan  Canal, 
Tex.,  ISOS, 

Examination  and  Survey. — Channel  between  Brazos  River  and  Galveston  Bay, 
Tex.,  180O;  for  further  determining  the  causes  of  the  erosion  of  the  easterly  end 
of  Galveston  Island,  Tex.,  1813 ;  character  and  value  of  improvements  made  at  the 
mouth  of  Brazos  River  by  the  Brazos  River  Channel  and  Dock  Company,  1815. 

PAET    III. 

APPENDIX  TJ, 
REPORT  OP  MAJ.  J.  H.  WILLARD,  CORPS  OP  ENGINEERS. 

IMPBOVBMBNTB. — Red  Rlvcr,  La.  and  Ark.,  1877;  Red  River  above  Fulton,  Ark.. 
1896;  Cyprew  Bayou,  Tex.  and  La.,  1896;  Ouachita  and  Black  rivers,  Ark.  and 
La.,  1904;  Bayou  Bartholomew,  La.  and  Ark.,  1914;  BoBuf  River,  La.,  1917;  Tensas 
Bivar  and  Bayou  Mapon,  La.,  1920;  Yazoo  River,  Miss.,  1922;  mouth  of  Yazoo 
River  and  harbor  atVicksburg,  Miss.,  1927;  Tallahatchie  River,  Miss.,  1932;  Big 
Sunflower  River,  Miss.,  1936;  water  gauges  on  the  Mississippi  River  and  its  prin- 
cipal tributaries,  1936. 

KxAMTNATioy. — Coldwater  River,  Miss.,  1943. 
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APPENDIX  V. 

REPORT  OF  CAPT.  WM.  L.  SIBERT,  CORPS  OF  ENGINEERS. 

Improvements. — Removing  obstrnctlons  in  Arkansas  River,  Ark.  and  Kans.,  1949; 
improving  Arkansas  River,  Ark.,  1^2:  White  River,  Ark.,  1971;  Black  River, 
ArK.  and  Mo.,  1975;  Current  River,  Ark.  and  Mo.,  1978;  St.  Francis  River,  Ark., 
1960;  St.  Francis  River,  Mo.,  1982. 

Examination  and  Surveys. — Neosho  River,  Kans..  1984;  Arkansas  River  at  Little 
Rock,  Vanbnren,  and  Fort  Smith.  Ark.,  1989;  ArKansas  River  at  Pinebluff  Ark., 
1990;  White  River  from  Batesville  to  Buffalo  Shoals,  Ark.,  1992;  Buffalo  ^ork  of 
White  River,  Ark.,  1994;  St.  Francis  River,  Ark.,  and  Mo.,  from  the  Sunk  Lands 
to  Poplin,  Mo.,  1999. 

APPENDIX  W. 

REPORT  OF  MAJ.  THOS.  H.  HANDBURY,  CORPS  OF  ENGINEERS. 

Improvements. — Removing  snags  and  wrecks  from  Mississippi  River,  2001 ;  Missis- 
sippi River  between  Ohio  and  Missouri  rivers,  2012;  harbor  at  St.  Louis,  Mo., 
2046;  preventing  the  Mississippi  River  from  breaking  through  into  the  Cache 
River  at  or  near  a  point  known  as  Beach  Ridge,  a  few  miles  above  Cairo,  111.,  2047. 

APPENDIX  X. 

REPORT  OF  LIEUT.  COL.  W.  R.  KING,  CORPS  OF  ENGINEERS. 

Improvements. — Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River, 
2049;  Mississippi  Uiver  between  mouth  of  Missouri  River  and  Minneapolis,  2059; 
operation  and  care  of  Des  Moines  Rapids  Canal  and  Dry  Dock,  2104;  operating 
and  care  of  Galena  River  improvement,  111.,  2109;  Mississippi  River  between  St. 
Paul  and  Minneapolis — construction  of  Lock  and  Dam  No.  2,  2110. 

Surveys. — East  bank  of  Mississippi  River  between  Oquawka  and  Dallas  City,  III., 
2111;  east  side  of  Mississippi  River,  between  Drurys  Landing  and  New  Boston, 
111.,  2114:  La  Crosse  Harbor,  Wis.,  2116:  west  side  of  Mississippi  River,  commenc- 
ine  near  Lagrange  and  running  along  tne  bank  of  the  river  to  near  the  railroad 
bridge  over  Mississippi  River  above  Hannibal,  Mo.,  2119;  Egyptian  Levee  along 
the  south  bank  of  Des  Moines  River  to  or  near  Mississippi  River  at  Alexandria, 
Mo.,  thence  along  the  west  bank  of  said  river  to  terminus  of  said  Egyptian  Leveo, 
2124 ;  west  side  of  Mississippi  River  from  the  bluff  above  the  city  or  Fort  Madi- 
son to  the  mouth  of  Skunk  River,  Iowa,  2130;  west  bank  of  Mississippi  River 
from  moutii  of  Iowa  River  to  Muscatine,  Iowa,  2133. 

APPENDIX  Y. 

REPORT  OF  LIEUT.  COL.  W.  A.  JONES,  CORPS  OF  ENGINEERS. 

Improvements. — Construction  of  reservoirs  at  head  waters  of  Mississippi  River, 
2137 ;  operating  and  care  of  reservoirs  at  head  waters  of  Mississippi  River,  2142 : 
Chippewa  River^  including  Yellow  Banks,  Wis.,  2152;  St.  Croix  Kiver,  Wis.  and 
Minn.,  3154:  Minnesota  River,  Minn.,  2156;  Red  River  of  the  North,  Minn,  and 
N.  Dak.,  215e;  gauging  Mississippi  River  at  or  near  St.  Paul,  Minn.,  2164. 

Examinations.— Mille  Lacs  Lake,  Minn.,  for  reservoir,  2170;  Otter  Tail  Lake  and 
Otter  Tail  River,  Minn.,  for  reservoir,  2172;  Red  Lake  and  Red  Lake  River,  Minn., 
for  reservoir,  2173. 

APPENDIX  Z. 

REPORT  UPON  WORKS   IN  THE   CHARGE   OF   LIEUT.  COL.  W.  A.  JONES 
AND  CAPT.  J.  C.  SANFORD,  CORPS  OF  ENGINEERS. 

Improvements. — Missouri  River,  between  Stubbs  Ferry,  Mont.,  and  the  lower  limits 
of  Sioux  City,  Iowa,  2177;  improving  Upper  Missouri  River  by  snagging,  2208; 
Yellowstone  River,  Mont,  and  N.  Dak.,  2211. 
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APPENDIX  A  A. 

REPORT  OF  CAPT.  JOHN  BIDDLE,  CORPS  OF  ENGINEERS. 

Improvements. — Obion  River,  Teon. ^^16,  2219;  Forked  Deer  River,  Tenn.,  2217; 

Cumberland  River,  Tenn.  and  Et.,  2220, 
SuKVETS. — ^North  Fork  of  Forked  Deer  River,  Tenn.,  main  stream,  and  Obion  River, 

with  a  view  to  improving  navigation  from  Dyersborg  to  the  MissisBippi  River, 

2234;  moatli  of  Cumberland  River,  2242. 

APPENDIX  B  B. 

REPORT  OF  CAPT.  DAN  C.  KINGMAN,  CORPS  OF  ENGINEERS. 

Improvements. — ^TenneMee  River  system,  2247 j  Tennessee  River,  2251;  operating 
and  care  of  Muscle  Shoals  Canal,  Tennessee  River,  2296 ;  French  Broad  and  Little 
Pigeon  rivers,  Tenn.,  2308;  Clinch  River,  Tenn.,  2311. 

SURVEY3. — Mouth  of  Tennessee  River,  Ey.,  2314;  Emory  River,  Tenn.,  2316. 

APPENDIX  O  0, 

REPORT  OF  MAJ.  W.  H.  HEUER,  CORPS  OF  ENGINEERS. 

iMPRpVEMRKTS. — Ohlo  Rlvcr,  2325;  operating  snag  boat  on  Ohio  River,  2349;  oper- 
ating and  care  of  Davis  Island  Dam,  Ohio  River,  near  Pittsburg,  Pa.,  2354^  Mov- 
able Dams  Nos.  2,  3,  4,  5,  and  6,  Ohio  River,  2358;  Muskingum  River,  Ohio,  2363; 
operating  and  care  of  locks  and  dams  on  Muskingum  River,  Ohio,  2364;  observa- 
tions on  Muskingum  River,  Ohio,  2378. 

Examination.— Ohio  River  from  Marietta,  Ohio,  to  its  mouth,  2379. 

APPENDIX  D  D. 

REPORT  UPON  WORKS  IN  THE  CHARGE  OF  MAJ.  CHA8.  F.  POWELL  AND 

MAJ.  R.  L.  HOXIE,  CORPS  OF  ENGINEERS. 

Imfrovemknts.— Monongahela  River,  W.  Va.,  and  Pa.,  2383;  operating  and  care  of 
Locks  and  Dams  Nos.  8  and  9,  Monongahela  River,  2409;  ^purchase  of  Locks  and 
Dams  Nos.  6  and  7,  Monongahela  River,  condemnation  of  all  the  property  and 
appurtenances  of  the  Monongnhcla  Navigation  Company,  2411;  Allegheny  River, 
Pa.,  2424;  construction  of  locks  aud  dams  at  Herr  Island,  above  the  head  of  Six 
Mile  Island,  and  at  Springdale,  Allegheny  River,  2428. 

APPENDIX  E  B. 

REPORT  OF  CAPT.  J.  G.  WARREN,  CORPS  OF  ENGINEERS. 

Improvements.— Falls  of  Ohio  River  at  Louisville,  Ky.,  and  Indiana  Chute,  Falls 
of  Ohio  River,  2441;  operating  and  care  of  Louisville  and  Portland  Canal,  Ey., 
2444;  Wabiish  River,  Ind.  and  111.,  2452;  operating  and  care  of  look  and  dam  at 
Grand  Rapids,  Wabash  River,  2455;  White  River,  Ind.,  Tradewater  River,  Ky., 
2456;  reconstruction  of  Look  No.  2,  Green  River,  at  Rumsey,  Ky.,  2457:  Green 
River,  Ky.,  above  mouth  of  Big  Barren  River  (Look  No.  5),  2459;  operating  and 
care  of  locks  and  dams  on  Green  and  Barren  rivers,  Ky.,  2462;  Rough  River,  Ky., 
2471. 

Examination  and  Surveys.— Tread  water  (Tradewater)  River,  Ky.,  2476;  White 
River,  Ind.,  2483;  Green  River,  Ky.,  at  or  near  its  mouth,  for  new  lock  and  dam, 
2504. 

APPENDIX  F  F. 

REPORT  OF  MAJ.  JAMES  F.  GREGORY,  CORPS  OF  ENGINEERS. 

IBIPKOVEMBNTS. — Kentucky  River,  Ky.,  2513;  operating  and  keeping  in  repair  the 
six  locks  and  dams  on  Kentucky  River,  Ky.,  &19:  Tiig  Fork  of  Big  Sandy  River, 
W.  Va.  and  Ky.,  2528;  Levisa  Fork,  of  Big  Sandy  River,  Ky.,  2529;  Big  Sandy 
River,  W.  Va.  and  Ky..  2530;  Guyandotte  Hiver,  W.  Va..  2562;  New  River,  Va. 
and  W.  Va.,  2663;  Gauley  River,  W.  Va.,  2564;  Elk  River,  W.  Va.,  2565;  Great 
Kanawha  River,  W.  Va.,  2566;  operating  and  care  of  locks  and  dams  on  Great 
Kanawha  River,  W.  Va.,  2575;  Little  Kanawha  River,  W.  Va.,  operating  and 
keeping  in  repair  the  look  on  Little  Kanawha  River,  3582. 
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APPENDIX  G  G, 

REPORT  OF  MA  J.  CLINTON  B.  SEARS.  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  at  Grand  Marais,  Minn..  2585;  harbor  at  Agat«  Bay,  Minn., 
2588;  harbor  at  Duluth,  Minn,  and  Superior,  Wis.,  2592;  harbor  at  Ashland,  Wis., 
2608;  harbor  at  Ontonagon,  Mich.,  2G06;  improvement  and  operating  and  caro  of 
waterway  from  Keweenaw  Bay  to  J^ake  Superior,  Mich.,  2(508;  harbor  at  Mar- 
quette, Mich.,  2615;  harbor  of  refuge  at  Presque  lie  Point,  Marquette  Bay,  Mich., 
2638;  harbor  of  refuge  at  Grand  Murais,  Mi<-li.,  2640. 

Examination. — Harbor  at  Portwing,  Wis.,  2613. 

'Haiiuok  Lines. — Superior  and  Allouez  bays  at  Duluth  and  Superior  Harbor,  Minn, 
and  Wis.,  2647. 

PART    IV. 
APPENDIX  II  H. 

REPORT  OF  CAPT.  GEO.  A.  ZINN,  CORPS  OF  ENGINEERS. 

Improvements. — Menominee  Harbor,  Mich,  and  Wis.,  2650;  Menominee  River, 
Mich,  and  Wis.,  2652;  Oconto  Harbor,  Wis.,  2653;  Pensaukee  Harbor,  Wis.,  2656; 
(jreen  Bay  Harbor,  Wis.,  2657 ;  Sturgeon  Bay  and  Lake  Michigan  Ship  (^anal,  Wis., 
2660;  operating  and  care  of  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal, 
Wis,,  1?666;  Sturgeon  Bay  Canal  harbor  of  refuge,  Wis.,  2671;  Ahnapce  Harbor, 
WMs.,  2672;  Kewaunee  Harbor,  Wis.,  2675;  Two  Rivers  Harbor,  Wis.,  2678;  Mani- 
towoc Harbor,  Wis.,  2681;  Sheboygan  Harbor,  W'is.,  2685;  Port  Washington  Har- 
bor, Wis.,  2687;  harbor  of  refcigo  at  Milwaukee,  W^is  ,  2689;  Milwaukee  Harbor, 
Wis.,  2692;  South  Milwaukee  Harbor,  Wi.s.,  2696;  Racine  Harbor,  Wis.,  2698; 
Kenosha  Harbor,  Wis.,  2702;  Waukegan  Harbor,  111.,  2706;  Fox  River,  Wis.,  2709; 
operating  and  care  of  locks  and  dams  on  Fox  River,  Wis.,  2719;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  2751. 

SrnvEYS. — Harbor  at  Menominee,  Mich,  and  Wis.,  2751;  harbor  at  Ahnapce,  Wis,, 
2755;  Sheboygan  Harbor,  Wis.,  2761;  Milwaukee  Harbor,  Wis.,  2765;  harbor  at 
Racine,  Wis.,  2768;  harbor  at  Kenosha,  Wis.,  2772. 

Harbor  Lines.— Kewaunee,  Wis.,  2785;  Waukegan,  111.,  2786. 

APPENDIX  11. 
REPORT  OF  MAJ.  W.  L.  MARSHALL,  CORPS  OF  ENGINEERS. 

Improvements. — Chicago  Harbor,  111.,  2790;  Chicago  River,  111.,  2793;  Calnmet 
Harbor,  111.,  2801;  Calumet  River,  111.  and  Ind.,  2810;  Hlinois  River,  111.,  2815; 
operatingandcareof  Lagrange  and  Kampsville  locks,  Illinois  River,  and  approaches 
thereto,  2822 ;  Illinois  and  Mississippi  Canal,  111.,  2825;  operating  and  care  of  Illi- 
nois and  Mississippi  Canal — canal  around  lower  rapids  of  Rock  River  at  Milan, 
111.,  2880;  removing  snnken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, 2881. 

Examination  and  Survey. — Upper  Illinois  River  and  lower  Des  Plaines  River,  III., 
with  a  view  to  extension  of  navigation  from  Illinois  River  to  Lake  Michigan  at  or 
near  Chicago,  2882;  Wolf  Lake  and  River,  111.  and  Ind.,  with  reference  to  their 
navigation  lu  connection  with  the  waters  of  Lake  Michigan,  2887. 

APPENDIX  J  J. 

REPORT  UPON  WORKS  IN  THE  CHARGE  OF  LIEUT.  COL.  G.  J.  LYDECKER 
AND  CAPT.  C.  McD.  TOWNSEND,  CORPS  OF  ENGINEERS. 

Improvements. — Michigan  City  Harbor,  Ind.,  2895;  St.  Joseph  Harbor,  Mich.,  2905; 
St.  Joseph  River,  Mich.,  2909;  South  Haven  Harbor,  Mich.,  2910;  Sangatnck  Har- 
bor, Micli.,  2913;  Kalamazoo  River,  Mich.,  2915;  Holland  (Black  Lake)  Harbor, 
Mich.,  2916;  Grand  Haven  Harbor,  Mich.,  2918;  Grand  River,  Mich.,  2921;  Muske- 
gon Harbor,  Mich.,  2923;  White  Lake  Harbor,  Mich.,  2926;  Pent  water  Harbor,  Mich., 
2928;  Ludington  Harbor,  Mich.,  2930;  Manistee  Harbor,  Mich.,  2933;  harborofref- 
nge  at  Portage  Lake,  Manistee  County,  Mich.,  2936;  Frankfort  Harbor,  Mich.,  2939; 
Charlevoix  Harbor,  Mich.,  2942;  Petoskey  Harbor,  Mich.,  2944;  removing  snnken 
vessels  or  craft  obstrncting  or  endangering  navigation,  2947. 

Surveys.— Son tb  Haven  Harbor,  Mich.,  2948:  harbor  of  Holland  (Blaok  Lake), 
Mich.,  2950;  Ludington  Harbor,  Mich.,  2951 ;  Charlevoix  Harbor,  Mich.,  2953. 
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APPENDIX   KK. 

REPORT  OF  LIEUT.  COL.  G.  J.  LYDECKER,  CORPS  OF  ENGINEERS. 

Improvkmknts. — Ship  channel  connecting  waters  of  the  Great  Lakes  between 
Chicai^o^  Duliith,  and  Buffalo,  2955;  St.  Marys  River  at  the  falls,  Mich.,  2963; 
operating  and  care  of  St.  Marys  Falls  Canal,  Mich.,  2997;  Hay  Lake  Channel,  St. 
Marys  Kiver,  Mich.,  3006;  Cheboygan  Harbor,  Mich.,  3009;  Alpena  Harbor  (Thun- 
der Bay  River),  Mich.,  3011;  Saginaw  River,  Mich.,  3012;  Sebewniug  River,  Mich., 
3014;  harbor  of  refuge  at  Sand  Beach,  Lake  Huron,  Mich.,  3015;  improvement  of 
St.  Clair  Flats  Canal,  Mich.,  3018;  operating  and  care  of  St.  Clair  Flats  Canal, 
Mich.,  3019;  month  of  Black  River,  Mich.,  3021 ;  Black  River  at  Port  Huron,  Mich., 
3022;  Pino  River,  Mioh.,  3024;  Belle  River,  Mick.,  3025;  Clinton  River,  Mich., 
3027;  Detroit  River,  Mich.,  3029;  Rouge  River,  Mich.,  3031;  turning  basin  in 
Ronge  River,  Mich.,  3032;  removing  sunken  vessels  or  craft  obstrnctiug  or 
endangering  navigation,  3033. 

Examination.— Huron  River,  Mich.,  3034. 

APPENDIX  LL. 

REPORT  OF  COL.  JARED  A.  SMITH,  CORPS  OP  ENGINEERS. 

iBfFROVEMKNTS.— Monroe  Harbor,  Mich.,  3037;  Toledo  Harbor,  Ohio,  3040;  Port 
Clinton  Harbor,  Ohio,  3049;  Sandusky  Harbor,  Ohio,  3052;  Huron  Harbor,  Ohio, 
3061;  Vermilion  Harbor,  Ohio,  3068;  Black  River  (Lorain)  Harbor.  Ohio,  3072; 
Cleveland  Harbor,  Ohio,  3075;  Fairport  Harbor,  Ohio,  3082;  Ashtabnla  Harbor, 
Ohio,  3086;  Conneaut  Harbor,  Ohio,  3090. 

Examination.— Raisin  River,  Monroe  County,  Mlch.«  3094. 

APPENDIX  M  M. 
REPORT  OF  MAJ.  THOMAS  W.  SYMONS,  CORPS  OF  ENGINEERS. 

Improvements.— Erie  Harbor,  Pa.,  3097;  harbor  at  Dunkirk,  N.  Y.,  3103;  Buffalo 
Harbor,  N.  Y.,  3107 ;  Tonawanda  Harbor  and  Niagara  River,  N.  Y.,3116;  Niagara 
River  from  Tonawanda  to  Port  Day,  N.  Y.,  3123;  Wilson  Harbor,  N.  Y.,  3126. 

Examination  and  Survkys.— For  ship  canal  from  the  Great  Lakes  to  the  Hudson 
River,  N.  Y.,  3128;  Erie  Harbor,  Pa.,  3237;  Buffalo  entrance  to  Erie  Basin  and  Black 
Rock  Harbor,  N.  Y.,  3245;  report  on  widening  locks  of  Erie  Canal,  N.  Y.,  3250. 

Harbor  Lines.— Bay  of  Presque  Isle,  Erie,  Pa.,  3265. 

APPENDIX  N  N. 

REPORT  OF  MAJ.  W.  S.  STANTON,  CORPS  OF  ENGINEERS. 

iMrROVEMRNTS. — Harbor  at  Charlotte,  N.  Y.,  3269;  harbor  at  Pultneyville,  N.  Y., 
3272;  harbor  at  Great  Sodus  Bay,  N.  Y.,  3274;  harbor  at  Little  Sodus  Bay,  N.  Y., 
3276;  harbor  at  Oswego,  N.  Y.,  3278 ;  harbor  at  Sackctts  Harbor,  N.  Y.,  3285 ;  harbor 
at  Cape  Vincent,  N.  Y.,  3286;  shoals  between  Sister  Islands  and  Crossover  Light, 
and  between  Ogdensbnrg  and  the  foot  of  Lake  Ontario,  St.  Lawrence  River,  N.  Y., 
3290;  harbor  at  Ogden8burg,N.Y.,  3292;  harbor  at  Burlington,  Vt.,  3296;  channel 
between  North  and  South  Hero  islands.  Lake  Champlain,  Vt.,  Otter  Creek,  Vt., 
3299;  Narrows  of  Lake  Champlain,  N.  Y.  and  Vt.,  3302;  removing  sunken  vessels 
or  craft  obstructing  or  endangering  navigation,  3304. 

£xAMiNATioN8  AND  SURVEYS. — Mohawk  River,  N.  Y.,  between  Rome  and  the  town 
of  Schuyler,  3304;  Black  River,  N.  Y.,  to  harbor  at  Dexter,  3306;  harbor  at  Alex- 
dria  Bay,  N.  Y.,  3312;  Oak  Orchard  Harbor,  N.  Y.,  3314;  Missisquoi  River,  Vt.,  from 
Swaiiton  to  Lake  Champlain,  3319;  report  upon  widening  looks  of  the  Oswego 
Canal,  N.  Y.,  3324. 

APPENDIX  O  O. 

REPORT  OF  COL.  CHAS.  R.  8UTER,  CORPS  OF  ENGINEERS. 
Ihpbovement.— Oakland  Harbor,  Cal.,  3327. 
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APPENDIX  P  P. 
REPORT  OF  MAJ.  CHAS.  E.  L.  B.  DAVIS,  CORPS  OF  ENGINEERS. 

Improvemknts.— San  Luis  Obispo  Harbor,  Cal.,  3333;  Wilmington  Harbor,  Cal.. 

3335;  San  Diego  Harbor,  Cal.,  3337. 
Examinations  and  Survrys.— Colorado  River,  Ariz.,  3339;  Snisun  Creek,  Cal., 

3341;  Alviso  Creek,  Cal.,  3343;  Redwood  Creek,  Cal.,  3349;  Mare  Island  Strait. 

Cal.,  3352. 

APPENDIX  Q  Q. 

REPORT  OF  CAPT.  CASSIUS  E.  GILLETTE,  CORPS  OF  ENGINEERS. 

IMPROVEMKNTS.—San  Joaqnln  River,  Cal.,  3357;  Mokelumne  River,  Cal.,   3359; 

Sacramento  and  Feather  rivers,  Cal.,  3360;  Napa  River,  Cal.,  3364;  Petalnma 

Creek,  Cal.,  3365;  Humboldt  Harbor  and  Bay,  Cnl.,  3366. 
Examinations.— Napa  River,  Cal.,  3374;  Petaluma  Creek,  Cal.,  3375;  Humboldt 

Harbor,  Cal.,  for  dredging  at  Eureka,  3^7. 

APPENDIX   RR. 

REPORT  OF  CAPT.  W.  L.  FISK,  CORPS  OF  ENGINEERS. 

Improvements.— Port  Orford  Harbor,  Oreg.,  3379;  mouth  of  Coquille  Rlvor,  Oreg., 
3380;  Coquille  River,  Oreg.,  between  Coquille  City  and  Myrtle  Point,  3383; 
eutranoe  to  Coos  Bay  and  Harbor,  Oreg.,  3384;  dredging  harbor  at  Coos  Bay, 
Oreg.,  3387;  Coos  River,  Oreg.,  3388;  Umpqua  River,  Oreg.,  3389;  mouth  of  Sius- 
law  River,  Oreg.,  3391;  Alsea  River,  Oreg.,  3393;  Yaquina  Bay,  Oreg.,  3394;  Nes- 
tugga*  Kiver,  Oreg.,  3396;  Tillamook  Bay  and  Bar,  Oreg.,  3397;  mouth  of  Columbia 
River,  Oreg.  aud  Wash.,  3404;  Columbia  River  below  Tongue  Point,  Oreg.,  3406; 
Columbia  and  Lower  Willamette  rivers  below  Portland,  Oreg.,  3407;  Columbia 
Kiver  between  Vancouver,  Wash.,  and  mouth  of  Willamette  River,  3414;  construc- 
tion of  canal  at  the  Cascades,  Columbia  River,  Oreg.,  3416;  operating  and  care  of 
cnnal  and  locks  at  the  Cascades,  Columbia  Kiver,  Oreg.,  3423;  Columbia  River  at 
Three  Mile  Rapids,  and  boat  railway  from  the  foot  of  The  Dalles  Kapids  to  the 
head  of  Celilo  Falls,  3425;  Willamette  River  above  Portland,  and  Yamhill  River, 
Oreg.,  3429;  ganging  waters  of  Columbia  River,  Oreg.  and  Wash.,  3432. 

APPENDIX  S  S. 

REPORT  OF  CAPT.  HARKY  TAYLOR,  CORPS  OF  ENGINEERS. 

Improvements. — Willapa  River  and  Harbor,  Wash.,  3434;  Grays  Harbor  and  bar 
entrance,  Wash.,  3436;  Chehalis  Kiver,  Wash.,  3437;  Puget  Sound  and  its  tributary 
waters,  3438;  harbor  at  Olvmpia,  Wash.,  3443;  waterway  connecting  Puget  Sound 
with  lakes  Union  and  Wasuin^tou,3445;  Everett  Harbor,  W^a.*4h.,  3447;  Swinomish 
Slough,  Wash.,  3450;  Colnmbia  Kiver  from  Kock  Island  Kapids  to  Foster  Creek 
Kapids,  Wash.,  345.5;  Upper  Columbia  and  Snake  rivers,  Oreg.  and  Wash.,  34.56; 
Cowlitz  Rivur,  Wash.,  3463;  Clearwater  River,  Idaho,  3465;  Kootenai  River,  Idaho, 
between  Bonners  Ferry  and  the  international  boundarv  line,  3467;  Flathead  Kiver, 
Mont.,  3468. 

Examinations  and  Surveys. — ^North  Fork  of  Lewis  River,  Wash.,  to  head  of  navi- 
gation, or  Etna,  3469;  North  River,  Wash.,  3472;  Lewis  River,  Wash.,  from  Colum- 
bia Kiver  to  Lacenter,  3473;  Belliugham  l^ay,  from  deep  water  to  the  mouth  of 
Whatcom  Creek,  at  New  Whatcom,  W  ash.,  3478;  Kootenai  River,  Mont.,  for  removal 
of  obstructions  above  Jennings,  3482. 

Hardor  Lines.— Olympia  Harbor,  Wash.,  3484. 

APPENDIX  T  T. 

REPORT  OF  CAPT.  D.  D.  GAILLARD,  CORPS  OF  ENGINEERS. 
Preliminary  examination  of  Portland  Channel  (canal),  Alaska,  3487. 

APPENDIX   U  IT. 

REPORT  UPON  THE  SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK,  N.  Y.— 
LIEUT.  COMMANDER  DANIEL  DELEHANTY  AND  LIEUT.  JOHN  F.  PARKER, 
U.S.N.,  SUPERVISORS 3499 
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PART    V. 
APPENDIX  VV. 

REPORT  OF  THE  MISSISSIPPI  RIVER  COMMISSION. 
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IMPROVEMENT  OP  RIVERS  AND  HARBORS  IN  SOUTHERN  NEW  JERSEY,  OF 
DELAWARE  RIVER  AND  BAY,  AND  OF  WATERS  TRIBUTARY  THERETO, 
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REPORT  OF  MA  J,  C.  W.  RAYMOND,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1897,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPBOVBMKNT8. 


1.  Delaware    River,    New    Jersey    and 

Pennsylvania. 

2.  Harbor  between  Philadelphia,  Penn- 

sylvania, and  Camden,  New  Jersey. 

3.  Sehnylkill  River,  Pennsylvania. 

4.  Ice  Harbor  at  Marcushook,  Pennsyl- 

vania. 

5.  Construction  of  iron  pier  in  Delaware 

Bay,  near  Lewes,  Delaware. 

6.  Delaware  Breakwater,  Delaware. 


7.  Constrnction  of  harbor   of  refage, 

Delaware  Bay,  Delaware. 

8.  Rancooas  River,  New  Jersey. 

9.  Alio  way  Creek,  New  Jersey. 

10.  Dennis  Creek,  New  Jersey. 

11.  Cooper  Creek,  New  Jersey. 

12.  Goshen  Creek,  New  Jersey. 

13.  Removing  snnken   vessels  or   craft 

obstmcting  or  endangering  naviga- 
tion. 


KXAMINAT10N8. 


14.  Bamegat  Bay,  New  Jersey. 

15.  Tnckerton  Creek,  New  Jersey. 

16.  Wading  River,  New  Jersey. 


17.  Beach  Thoronffhfare,  New  Jersey. 

18.  Oldmans  Creek,  New  Jersey. 

19.  Dividing  Creek,  New  Jersey. 


SURVEY. 

20.  Salem  River,  Now  Jersey. 


XJnitbd  States  Engineer  Office, 

Philadelphia^  Pa.j  July  19, 1897. 

General  :  I  have  tbe  honor  to  transmit  herewith  the  annual  reports 
for  the  works.of  river  and  harbor  improvement  in  my  charge  for  the 
fiscal  year  ending  Jane  30, 1897. 

Very  respectfally,  your  obedient  servant, 

0.  W.  Raymond, 
Major,  Corps  of  Engineers. 

Brig.  Gen.  John  M,  Wilson, 

Chief  of  Engineers,  U.  S.  A. 
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G  z. 

IMPROVEMENT  OF  DELAWARE  RIVER,  NEW  JERSEY  AND  PENNSYLVANIA. 

An  account  of  this  improvement  is  contained  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1896,  page  877. 

Expenditures  during  the  past  fiscal  year  have  been  applied  to  the 
following  operations : 

1.  Examinations  at  Perriwig  Bar,  Kinkora  Bar,  Five  Mile  Bar, 
Mifflin  Bar,  Schooner  Ledge,  and  Bulkhead  Bar,  and  simultaneous  tidal 
observations. 

2.  Improvement  and  survey  of  Cherry  Island  Flats. 

3.  Improvement  and  survey  of  Dan  Baker  Shoal  and  Duck  Creek 
Flats. 

4.  Rebuilding  and  enlarging  the  dike  on  Government  reservation  at 
the  junction  of  the  Delaware  and  Schuylkill  rivers  at  Fort  Mifflin. 

These  operations  will  be  described  in  the  above  order.  The  localities 
referred  to,  and  previous  operations  thereat,  are  described  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1896,  pages  880-885. 

1. — ^EXAMINATIONS  AND  TIDAL  OBSERVATIONS. 

Perriwig  Bar. — A  recent  examination  shows  that  the  channel  through 
this  bar  has  a  depth  of  6  feet  at  mean  low  water  and  a  width  of  from 
75  to  200  feet.  The  sum  of  $5,000  was  appropriated  for  the  improve- 
ment of  this  channel  in  the  river  and  harbor  act  of  June  3,  1896. 
These  funds  have  been  withheld  from  expenditure,  as  the  channel  had 
not  shoaled  sufficiently  to  be  an  inconvenience  to  navigation.  As  there 
is  now  evidence  of  shoaling,  it  is  proposed  to  widen  tbe  channel  to  200 
feet  over  its  entire  length. 

Kinkora  Bar. — A  recent  examination  shows  that  the  channel  through 
this  bar  has  a  minimum  depth  of  8^  feet  at  mean  low  water. 

Five  Mile  Bar. — A  recent  examination  shows  that  the  channel  through 
this  bar  has  a  depth  of  25  feet  at  mean  low  water  over  its  entire  width. 

Mifflin  Bar. — A  recent  examination  shows  that  the  channel  through 
this  bar  has  a  minimum  depth  of  23.4  feet  at  mean  low  water. 

Schooner  Ledge. — ^A  recent  examination  shows  that  the  channel  over 
this  ledge  has  a  minimum  depth  of  24  feet  at  mean  low  water. 

Bulkhead  Bar. — A  recent  examination  shows  that  the  channel  through 
this  bar  has  a  minimum  depth  of  2G^  feet  at  mean  low  water. 
'  Tidal  observations. — On  August  13  and  15,  1890,  simultaneous  tidal 
observations  were  made  at  twenty-seven  stations  between  the  Delaware 
Breakwater  and  Trenton  in  order  to  determine  the  instantaneous  tidal 
curves  of  the  bay  and  river.  The  cross  sections  of  the  river  at  the 
tidal  stations  were  (»,arefully  measured. 

2.— IMPROVEMENT  AND  SURVEY  OF  CHERRY  ISLAND  FLATS. 

During  the  past  fiscal  year  a  hydrographic  survey  of  this  part  of 
the  river,  extending  from  Oldmans  Point  to  the  mouth  of  the  Chris- 
tiana River,  was  made  for  the  purpose  of  comparison  with  previous 
surveys  with  a  view  to  determining  the  changes  in  progress  and  the 
effects  of  im])rovements. 

Under  date  of  September  23, 1896,  contract  was  entered  into  with 
the  Morris  &  Cumin gs  Dredging  Company  of  New  York  for  dredging 
the  channel  on  the  west  side  of  the  flats  to  a  depth  of  26  feet  at  mean 
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low  water.    Work  under  this  contract  was  commenced  on  October  31, 

1896,  and  continaed  to  December  20, 1896,  when  the  dredge  was  run 
into  and  sank  by  a  steamer.    Operations  were  resamed  on  April  29, 

1897,  and  are  still  in  progress.  Daring  the  past  fiscal  year,  169,235 
cubic  yards  of  material,  scow  measurement,  were  removed  under  this 
contract. 

3. — IMPROVEMENT  AND  SURVEY  OF  DAN  BAKER  SHOAL  AND  DUCK 

CREEK  FLATS. 

During  the  past  fiscal  year  the  survey  of  Duck  Creek  Flats  was 
complete. 

A  Board  of  Officers  of  the  Corps  of  Engineers  was  constituted  by 
Special  Orders  l^o,  19,  Headquarters  Corps  of  Engineers,  United  States 
Army,  dated  July  28, 1896,  to  consider  and  report  on  the  project  for  the 
dike  between  Beedy  Island  and  Listens  Point,  in  accordance  with  the 
provisions  of  the  river  and  harbor  act  of  June  3, 1896.  The  full  report 
of  the  Board,  dated  December  7, 1896,  is  appended  hereto. 

The  recommendations  of  the  Board  having  been  approved  by  the 
Secretary  of  War  on  December  30, 1896,  the  adopted  project  for  the  im- 
provement of  the  river  was  thereby  modified  so  as  to  provide  for  the 
enlargement  of  the  channel  from  deep  water  at  the  liead  of  the  bay  to 
deep  water  above  Dan  Baker  Shoal  by  dredging  instead  of  by  the  action 
of  dikes. 

Under  date  of  July  31, 1896,  the  contract  of  the  Delaware  Construc- 
tion Company,  of  Wilmington,  Del.,  dated  IN^overaber  11, 1895,  for  the 
construction  and  repair  of  dikes  at  lleedy  Island  and  iListons  Point, 
was  annulled  by  authority  of  the  Secretary  of  War,  and  the  resulting 
loss  of  the  contractors  was  adjusted  on  August  17, 1896,  by  the  pay- 
ment to  them  of  the  sum  of  $54,350.35,  in  accordance  with  the  provisions 
of  the  river  and  harbor  act  of  June  3, 1896. 

Under  date  of  February  26, 1897,  contract  was  entered  into  with  the 
Morris  &  Cumings  Dredging  Company,  of  New  York,  for  dredging  a 
channel  with  a  least  depth  of  26  feet  at  mean  low  water  and  a  least 
width  of  600  feet,  from  deep  water  at  the  head  of  the  bay  to  deep  water 
above  Dan  Baker  Shoal,  the  quantity  of  material  to  be  removed  during 
the  current  season  being  about  3,000,000  cubic  yards,  scow  measure- 
ment. Work  under  this  contract  was  commenced  on  April  2, 1897,  and 
is  still  in  progress.  At  the  end  of  the  fiscal  year  756,316  cubic  yards, 
scow  measurement,  had  been  removed.  Under  dateof  June  18, 1897,  this 
contract  was  modified,  by  authority  of  the  Chief  of  Engineers,  dated 
June  4, 1897,  so  as  to  provide  for  the  formation  of  a  channel  600  feet 
wide  and  26  feet  deep  at  mean  low  water  from  deep  water  above  Dan 
Baker  Shoal  to  deep  water  below  Pea  Patch  Island,  by  the  removal  of 
about  300,000  cubic  yards  of  material,  scow  measurement,  the  work  to 
be  done  at  the  same  price  and  completed  on  or  before  June  30, 1898. 

4. — ^BEBTTILDINa  AND  ENLABGING   DIKE  AT  FORT  MIPFLIN. 

The  river  and  harbor  act  of  June  3, 1896,  required  the  expenditure 
of  $3,000  from  the  appropriation  for  improving  Delaware  Biver  upon 
this  work. 

Under  date  of  October  7, 1896,  contract  was  entered  into  with  James 
J.  Cowgill,  of  Paulsboro,  N.  J,,  for  the  required  reconstruction  and 
extension.    Work  under  this  contract  was  completed  in  December, 
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1896.  The  dike  on  the  northeastern  side  of  the  reservation,  extending 
from  high  ground  at  the  old  Lazaretto  for  a  distance  of  1,800  feet  along 
the  Schuylkill  Biver  front  and  an  additional  distance  of  300  feet  along 
the  Delaware  River  front,  was  rebuilt  and  repaired.  The  top  is  now 
10  feet  above  mean  low  water  and  haa  a  width  of  12  feet.  The  interior 
face  has  a  slope  of  1  on  2,  and  the  stone  revetment  on  the  exterior  slope 
has  been  relaid  and  raised  to  the  full  height  of  the  dike. 

A  balance  of  $571.60  remains  unexpended.  It  will  be  applied  to 
further  repairs  when  necessary. 

During  the  past  fiscal  year,  under  authorities  granted  by  the  Secre- 
tary of  War,  the  city  of  Philadelphia  has  removed  86,625  cubic  yards 
of  rock  and  other  material  from  Schooner  Ledge,  and  entered  into  con- 
tracts for  the  extensive  improvement  of  the  channel  at  this  locality 
and  at  Greenwich  Point  and  Mifflin  Bar. 

In  view  of  the  large  amount  of  work  provided  for  by  the  city  of  Phila- 
delphia, and  the  low  prices  obtained  for  dredging  in  recent  contracts, 
the  cost  of  completing  this  improvement  in  accordance  with  the  approved 
project,  in  addition  to  funds  now  available,  is  estimated  at  $300,000 
instead  of  $805,000,  as  estimated  in  the  Annual  Report  of  1896. 

The  Delaware  River  is  tributary  to  the  foUowiug  collection  districts:  Trenton, 
Philadelphia,  Wilmington,  and  Bridgeton. 

The  amount  of  revenue  collected  in  these  districts  during  the  year  ending  Decem- 
ber 31, 1896,  was  $12,667,963.42. 

Money  statement 

July  1, 18G6,  balance  unexpended $645,607.77 

J  one  30,  1897,  amount  expended  during  iiscal  year 137, 517. 54 

July  1, 1897,  balance  unexpended 508,090.23 

July  1,  1897,  outstanding  liabilities $18,281.31 

July  1, 1897,  amount  covered  by  uncompleted  contracts '^45, 998. 59 

264, 279. 90 

July  1,  1897,  balance  available 243,810.33 

{Amount  (estimated)  required  for  completion  of  existing  project 300, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne30, 1899  300, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,1897. 


APPROPRIATIONS. 


Act  of— 

July  4, 1836 $15,000 

June  10,  1872 10,000 

March  3,  1873 115,000 

June  23,  1874 60,000 

March  3, 1875 30,000 

August  14, 1876 40,000 

June  18, 1878 110,000 

March  3, 1879 201,000 

June  14, 1880 235,090 

March  3, 1881 250,000 


Act  of— 

August  2, 1882 $286,000 

Julyo,  1884 200,000 

August  5, 1886 210,000 

August  11,1888 250,000 

September  19, 1800 240, 000 

July  13,1892 50,000 

August  17, 1894 170,000 

June  3, 1896 500,000 


Total 2.972,000 

Total  amount  appropriated  on  present  project  to  June  30,  1897 1, 620^  000 


EXPENDITURES. 


Total  to  June  30, 1897 $2,463,909.77 

Total  on  present  project  to  June  30, 1897 1,111,909.77 
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Ahsiraei  of  proposals  for  dredging  in  the  channel  through  Cherry  Island  Flats,  Delaware 
Hiver,  opened  September  14, 1896 ^  by  Maj,  C.  W.  Raymond,  Corps  of  Engineers, 

[Approximate  qosBtity  of  material  to  be  removed,  400,000  cabic  yards.] 


:No. 


1 
2 
8 

4 


Name  and  address  of  bidder. 


Per  cubic 
yard. 


Ameriean  Bredeine  Co.,  Philadelphia,  Pa 

Yireinia  Dredging l^o.,  Richmond,  Va 

Saniord  &  Brooks,  Baltimore,  Md 

Morris  ^  Comings  Dredging  Co.,  Hfew  York,  N.  Y 


Cents. 
7* 


Amount. 


$33,800 
47,600 
42.000 
31,600 


Contract  (dated  September  23,  1896)  entered  into  with  the  Morris  &  Cnmings 
Dredging  Company.    In  progress. 

Abstract  of  proposals  for  dredging  in  the  channel  of  the  Delaware  Biver  through  Dan  Baker 
Shoal  and  Duck  Creek  Flats,  opened  February  17, 1897,  by  Maj.  C.  W,  Raymond,  Corps 
of  Engineers. 

"  -     [Approximate  qnantity  of  material  to  be  removed,  3,000,000  cubic  yards.] 


ITo. 


Name  and  address  of  bidder. 


1  Monia  &  Cnmfnffs  Dradgine  Co.,  1^6t^ ' 

2  Baltimore  Dred^ng  Co.,  Biutimore,  Md 


,iig  Co.,  New  xorkt  N*  jT****** •••••••••••••■•■. 


8     Atlas  Dredffinff  Co.,  Wilmington,  Del. 
4    American  Dreaging  Co.,  Philadelphia,  Pa. 


Per  cable 
yard 


OtniM. 


Amount. 


$264,545.45 
315,  000. 00 
330,000.00 
276,000.00 


Contract  (dated  Febmary  26,  1897)  entered  into  with  the  Morris  &  Cumings 
Dredging  Company.    In  progress. 


LIST  OF  ALL  CONTRACTS  IN  FORCE,  WITH  NAMES  OF  CONTRACTORS,   DATE  OF 
APPROVAL^  OF  BEGINNING  W^RK,  AND  EXPIRATION. 

1.  With  Morris  &,  Cnmings  Dredging  Company,  of  New  York,  for  dredging  in 
channel  of  river  through  Cherry  Island  Flats,  daten  September  23, 1896,  and  approved 
October  15, 1896.  Work  to  bo  commenced  April  1, 1897,  and  completed  on  or  before 
September  30, 1897.  Supplemental  articles  of  agreement,  changing  dumping  ground 
for  dredged  material,  entered  into  April  2, 1897,  and  approved  by  Chief  of  Engineers, 
United  States  Army,  April  10,  and  by  Secretary  of  War  April  20,  1897. 

2.  With  Morris  A.  Cumings  Dredging  Company,  of  New  York,  for  dredging  in 
channel  of  river  through  Dan  Baker  Shoal  and  Duck  Creek  Flats,  dated  February 
26, 1897,  and  approved  March  22, 1897.  Work  to  be  commenced  on  or  before  April  1, 
1897,  and  be  completed  on  or  before  December  31, 1897.  Supplemental  articles  of 
agreement,  increasing  quantity  of  material  to  be  dredged,  entered  into  June  18, 
1897,  and  approved  by  Chief  of  Engineers,  United  States  Army,  June  26,  and  by 
Secretary  of  War  July  1, 1897.  The  additional  work  to  be  completed  on  or  before 
June  30, 1897. 


COMMERCIAL  STATISTICS. 

The  folloiving  statement  concerning  the  foreign  commerce  of  the  Delaware  River, 
for  the  years  ending  December  31,  1895  and  1896,  are  compiled  from  reports  of  the 
Board  of  Trade,  the  Commercial  Exchange,  and  the  Maritime  Exchange,  of  the  city 
of  Philadelphia : 


Articles. 


IMPORTS. 

Asphalt  and  asphalt  blocks 

Boiiap 

Cement , 

Chalk 

Clay , 


1806. 


TotM. 

Tons. 

13,527 

10. 361 

8,281 

9,771 

66,606 

43,071 

30,696 

29,800 

12,308 

15,426 

1806. 
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Foreign  comm^ce  of  Delaware  Hirer  for  calendar  years  1895  and  1996-^ontinu6d, 


Articles. 


IMPORTS— csntinaed. 

Coal 

Coal  tar,  and  pitch  of « 

Cork  wood 

Cotton  and  cotton  fabrics 

DruffB  and  chemicals 

Earthen  ware,  c  hina,  and  stoneware 

Fertilizers - 

Fmits 

Glass,  and  manufaotnres  of 

Glue  and  glue  stock 

Groceries  and  provisions 

Hair,  and  manufactures  of 

Hemp.Jute,  flax,  and  their  fabrics 

Hides  and  skins 

Iron,  manufactures  of 

Iron  ore 

Iron,  pig 

Iron,  scrap 

Leather,  and  manufactures  of 

Livestock  and  fowls 

Mineral  water j 

Oil 

Ores,  motaJs,  and  mann&ctnres  of 

Plants  and  seeds 

Plaster  of  paris 

Bags 

Salt 

Silk,  and  manufactures  of 

Stone,  and  manufactures  of 

Sugar 

Molasses 

Sulphur,  crude 

Sulphur,  ore 

Tin 

Tobacco 

Wines  and  liquors 

'Woodpulp,  paper,  and  manufactures  of 

Wood,  anci  manufactures  of 

Wool  and  wool  fabrics ! 

Hiaoellaneous 

Total 

KXPOBT8. 

Beef,  pork,  and  products 

Cars  and  locomotives 

Coal 

Com  and  com  meal ^ 

Cot  ton  and  cotton  fabrics.. 

Brugsand  chemicals 

Fertilizer 

Flour 

Glucose  

Glue  and  glue  stock 

Gro<»ries  and  provisions 

Hay 

Hides,  leather,  and  manufactures  of 

Iron,  and  manufactures  of 

Livestock 

Metals,  other,  and  manufactures  of 

Molasses 

Oats  ami  oatmeal 

Oilcake 

Oils,  lubricating 

Oils,  other 

Paraflin 

Petroleum,  crude  and  refined 

Seeds 

Soap,  tallow,  and  grease 

Tobacco 

Wheat 

Wines  and  liquors 

Wood,  an(Hnannfsotnres  of 

Miscellaneous 

Total 


Tons. 

225 

1,600 

688 

2,444 

86,370 

251 

10.878 

29,023 

913 

313 

5,526 

681 

25,330 

7.045 

10, 471 

312, 207 

6,364 

864 

5,083 

268 

23 

481 

1,918 

70,881 

7,946 

16, 821 

1,146 

18, 217 

116 

4,008 

411. 151 

67, 915 

10,  784 

43,687 

29,141 

821 

1,334 

25,014 

6.617 

17, 012 

2,362 


1896. 


23,897 

2,014 

434, 723 

92. 682 

12,  089 

3,  516 

1,454 

05, 731 

9,782 

64 

2,781 

571 

858 

2,524 

6,077 

216 

21,248 

3,413 

14, 476 

46,  421 

452 

7,508 

873, 850 

409 

3,067 

10,003 

46, 117 

2 

19,068 

3,100 


Tons. 

5,658 

817 

438 

2.032 

71, 831 

222 

4,977 

13.283 

989 

416 

6,067 

605 

21,310 

8,452 

5,560 

308, 217 

5,521 

609 


174 

40 

679 

1,646 

17,534 

1,739 

25.974 

946 

20.929 

92 

6,031 

306. 774 

2.612 

7,685 

62. 044 

13. 972 

375 

1,209 

23.916 

5,722 

8,801 

3.613 


1, 355, 456  !    1, 151, 722 


1,738,913 


33,217 

6,265 

338,250 

247, 445 

3.199 

2.271 

646 

91, 837 

4,014 

26 

4,958 

134 

1,350 

4,989 

7,030 

251 

7.056 

8,142 

39.  440 

37.503 

282 

9,236 

842,697 

172 

4,259 

7,417 

145,916 

39 

18,339 

7,801 


1,875,081 
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FoBsengers  arriving  from  and  departing  for  foreign  countries. 


Arsiving... 
Departing. 

Total 


29,731 


Comparative  statement  of  tons  and  values  of  exports,  imports,  and  revenue  collected. 


Tear. 


1890 
1881 
1892 
1893 
1894 
1895 
1806 


Export*. 


Tona. 


1,502,771 
1,540,966 
2, 360, 155 
1,816,297 
1,801,578 
1. 738, 913 
1,875,081 


Valae. 


$36,462,951 
42,845,724 
60, 274, 024 
43, 416, 955 
37, 441, 000 
36, 745, 119 
42,431,100 


Imports. 


Tons. 


1, 424, 102 
1,381.870 
1,429,636 
1. 164, 814 
1. 164, 572 
1,355,466 
1,151,722 


Value. 


$56,057,011 
62, 438, 219 
63. 277, 781 
58, 870. 186 
51, 553, 704 
47,271,435 
39,807,278 


Revenoe. 


$27,572,351 
11, 121. 320 
10. 886, 476 
0.899,284 
8, 456. 183 
13,526.066 
12, 657, 803 


Foreign  entrances  and  clearances. 


Entered  from  foreign  ports. 

Cleared  for  foreign  ports. 

T 

_A_1 

Claae. 

With  cargoes. 

In  ballast. 

With  cargoes. 

In  ballast. 

Iwuu. 

No. 

38 
118 
480 

80 

Tons.     No. 

Tons. 

No. 

33 
144 
482 
109 

Tons. 

No. 

6 

1 

108 

5 

Tons. 

No. 

Tons. 

American  steam  veuels. 

American  sail  vessels 

Foreign  steam  vessels. . . 
Foreign  sail  vessels 

74, 191 

59,508 

742, 230 

74.565 

1 

0 

181 

39 

2,512 

10,490 

338,934 

46.674 

77,405 

84,778 

859, 082 

112,818 

3,372 

850 

83,604 

3,001 

78 

269 

1,251 

233 

157. 480 

155,692 

2,023.889 

237,018 

Total r , 

716 

950,553     227 

398,616 

768 

1,134,083 

120 

90,857 

1.831 

2, 674, 100 

The  following  statement  concerning  the  domestic  and  coftstwise  commerce  of  the 
Delaware  River  for  the  years  ending  Deoemher  31,  1895  and  1896,  has  been  compiled 
from  returns  made  to  this  office  by  shippers,  consignees,  and  carriers : 


Articles. 


▲RBIYINa. 


Brick  and  terra  ootta. 
Cement  and  plaster.. 

Chemicals 

Coal 


Cotton 

Fertilizers 

Grain 

Hay 

Ice 


Iron: 

Mannfactnred 

Scrap 

Lumber 

Oysters  and  fish 

Petruleam  and  prodacts. 

Produce  and  fruit 

lUiilroad  ties 

Sand. 


Stone: 

Baihling.. 

Paving  . . . 

Sngar 

Wood,  oord... 
Miscellaneous 


1896. 


Total 


1896. 


Tons. 

Valae. 

Tons. 

Value. 

60,352 

$186, 129 

50,706 

$174,900 

17, 218 

128, 893 

36,261 

181,229 

118,122 

2,237,342 

78, 121 

1,813,962 

1,086,388 

3,396,394 

1,183,694 

4,117,418 

7.333 

1, 170, 340 

8,245 

1,317,300 

51. 515 

724,137 

61,083 

927,749 

35,430 

639,684 

19,920 

457,207 

8,340 

53.814 

6,261 

63, 161 

294,538 

564,076 

368,894 

729,486 

108,755 

2. 500, 185 

74,126 

2,204,211 

169,517 

1,881,828 

174,069 

1,916,963 

1,307 

25,180 

1.145 

23,960 

901, 117 

6,341.822 

538,715 

3,501,345 

55,116 

1.642.385 

24,126 

670,380 

126,339 

2,382.919 

144,866 

2,411.718 

158,883 

1,75.1,325 

rJ8.601 

1, 395, 134 

194,520 

996.036 

94,431 

452. 158 

1,099,962 

645,633 

940,227 

763,007 

94,937 

628.797 

99,217 

305.861 

137.226 

514.087 

37,904 

109,036 

4,206 

253,360 

170 

10,630 

22,604 

109,784 

107,314 

418, 281 

1,439,926 

158, 170, 164 

1,366,015 

239.633.125 

6, 193, 100 

186,945,814 

5, 548, 009 

263, 068, 240 
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Articles. 


DEPAHTINO. 


Briok 

CbeniioAls 
Coal 


Cotton... 
FertHiwjr, 
Grain .... 
Hny 


Ice. 
Iron: 

Manufactared 

Pig 

Scrap 

Lumber 

Mannre 

Petroleum 

PnMince 

Sand. 


St4>ne,  building. 

8iiirar 

Miscellaneous  . . 


Total 


1895. 


Tons. 


24.339 

26,646 

6,873,218 

9,856 
68,466 

6,946 


1,364 

146. 163 

74. 802 

3.425 

70,523 

175, 302 

81,547 

376 

105, 013 

2,297 

11, 324 

1,448,002 


8,129.186 


Value. 


$96,816 

2, 821, 048 

20,828,973 

1, 396, 740 

1, 145, 348 

352,532 


3.562 

4,855,301 

826,550 

37,370 

787,600 

334,683 

2,725,966 

33,055 

135,156 

11, 518 

710, 160 

172, 782, 910 


209,384,288 


1886. 


Tons. 


22,963 

22,927 

4,890,790 

7,389 

68,247 

3,450 

355 

500 

142,099 
37,782 


31.894 

157, 157 

139, 804 

6,175 

13,692 

826 

3,394 

1,144,160 


6,693,563 


Value. 


$104,704 

1,640,126 

17, 196. 019 

1.069.780 

1,485,653 

66,992 

3.375 

1.000 

4,230.789 
415, 602 


371,926 

230,029 

2,047.332 

225,406 

16.590 

5,410 

271,620 

249,208,623 


278,589,876 


Passcngern  arriving  at  and  departing  from  Philadelphia. 


Arriving  .. 
Departing . 

Total 


1896. 


1, 388, 840 
1,412,761 


2,801,601 


1896. 


1,202,324 
1,207,239 


2,409,663 


Domestic  and  coasiwise  arrivals  and  departures  in  cargo. 


Class 

1895. 

1886. 

Arrivals. 

Departures. 

Arrivals. 

Departures. 

Rt jtcLin Awv              .    ............•..•****•««■-■•••••»•*••■••••• 

a  16, 686 

7,963 

20,186 

282 

a  16, 166 

5,763 

22,000 

63 

a  16, 838 

5,549 

M7,980 

25 

a  20, 243 

Snilinir  veminlii ..•..••••.•..••...••.••••••••••••••»-••• 

6,885 

fTanAlTinAtJi  flnil  bATfTfiA   ........••••••••••-••-••••-••-•--• 

0  21,186 

Rofta        ...•• •••#-• ••••••••-.. 

93 

Total                   • 

44,957 

43.990 

89,892 

47,357 

a  Excluding  tujcboats  and  ferryboats. 

b  Including  2,778  railroa<l  lighters  between  Philadelphia  and  Camden. 

e  Including  2,908  railroad  lighters  between  PhiUdelphia  and  Camden. 

8UMMABT. 

Freight  movement. 


Foreign: 

Arriving. 

Departing 
Domestic : 

Arriving.. 

Departing 

Total ... 


1895. 


Tons. 


1,365.456 
1,738.913 

6, 193. 160 
8, 129, 186 


17, 416, 715 


Value. 


$47,271,436 
36,746.119 

186,945,814 
209.384,288 


480,346,656 


1896. 


Tons. 


1,151,722 
1,875,081 

5,548.009 
6,693,653 


15, 268. 365 


Value. 


$39:807,278 
42, 431, 100 

263.068.240 
278,689,876 


623,896,493 
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Vessel  movement. 


St^am  Teasels,  foreini  trade,  arriTing 

Sailing  veeaels,  fore^  trado,  arriving 

Steam  vessels,  foreifu  trade,  departing 

Sailini;  vessels,  foreign  trado,  departing 

Steam  vessels,  domestic  trade,  arriving 

Sailins  vessels,  domestic  trade,  arriving 

Canal  ooats  and  barges,  domestic  trade,  arriving. 

Kafta,  domestic  trade,  arriving 

St«am  vessels,  domestic  trade,  departing 

Sailine  vessels,  domestic  trade,  departing 

Canal  l>oAts  and  barges,  domestic  trade,  departing 
Baits,  domostio  trade,  departing 

Total 


18»5. 

764 

891 

637 

377 

16, 536 

7,953 

30,186 

282 

16,155 

6.763 

22,000 

63 

01,116 

1896. 


700 

24S 

629 

259 

15,838 

5.549 

17,980 

25 

20,243 
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KBPOBT  OF  THE  BOABD  OP  ENaiNEEBS  APPOINTED  TO  CONSIDEB 
ANI>  BEPOBT  ON  THE  PBOJBOT  FOB  THE  DIKE  BETWEEN  BEEDY 
ISLAND  AND  LISTON  POINT,  DELAWABB  BIVEB,  IN  ACCOBDANCE 
WITH  THE  PBO VISIONS  OF  THE  BIVEB  AND  HABBOB  ACT  OF  JUNE 

3,  1896. 

United  States  Engineeb  Office, 

Philadelphia^  Pa.j  December  7, 18964^ 

SiB:  The  Board  of  OfBcers  of  the  Corps  of  Engineers,  constituted 
by  Si>ecial  Orders,  No.  19,  Headquarters  Corps  of  Engineers,  United 
States  Army,  dated  July  28,  1896,  to  consider  and  report  on  the  projec^.t 
for  the  dike  between  Beedy  Island  and  Listens  Point,  Delaware  River, 
in  accordance  with  the  provisions  of  the  river  and  harbor  act  of  June 
3, 1896,  has  the  honor  to  submit  the  following  report: 

The  Board  met  at  the  United  States  Engineer  Office  in  Philadelphia, 
Pa.,  on  August  10,  October  16,  and  November  30,  1896.  On  October 
16, 1896,  the  Board  gave  a  public  hearing  at  the  rooms  of  the  oard  of 
trade  in  Wilmington  Del.,  at  which  a  full  expression  of  the  views  of 
all  persons  interested  in  the  subject  under  consideration  was  invited. 
The  hearing  was  previously  advertised  in  the  news))apers  in  Philadel- 
phia, Wilmington,  and  Smyrna.  A  full  stenographic  report*  of  this 
hearing  is  transmitted  herewith.  On  October  17,  1896,  the  Board  pro- 
ceeded to  Listens  Point  and  Keedy  Island  and  personally  examined  the 
Delaware  Kiver  in  that  vicinity.  At  the  final  meeting,  held  on  Novem- 
ber 30,  1896,  this  report  was  unanimously  adopted. 

The  provisions  of  the  act  of  June  3, 1896,  relating  to  the  improve- 
ment of  this  locality,  are  included  in  the  item  appropriating  $500,000 
for  improving  Delaware  Biver,  from  Trenton  to  its  mouth,  Pennsylvania 
and  New  Jersey,  and  are  as  follows: 

Provided,  lliat  so  much  of  said  sum  of  five  hundred  thousand  dollars  as  shall  be 
necessaxy  may,  in  tho  discretion  of  the  Secretary  of  War,  be  expended  in  dredging 
a  channel  through  Dan  Baker  Shoal  to  the  depth  of  twenty-six  feet  at  low  water: 
And  provided  further  J  That  no  part  of  said  appropriation  or  of  any  appropriations 
heretofore  made  shall  bo  expended  upon  thebnildingof  a  dike  between  Reedy  Island 
and  Listons  Point  until  a  board  of  three  engineer  officers,  to  bo  appointed  by  the 
Secretary  of  War,  shall  consider  and  report  to  the  Secretary  of  War  on  the  first  Mon- 
day in  December  of  the  current  year  as  to  the  project  of  said  dike  with  reference 
to  preserving  and  improving  the  navigation  of  the  Appoquinimink  River  and  Black- 
bird Creek,  and  the  riparian  rights  and  facilities  of  the  Delaware  shore,  as  well  as 
to  deepening  the  maiu  channel  of  said  river.  And  the  Secretary  of  War  is  hereby 
authorized  to  carry  out  the  recommendations  of  said  board;    »    *    *    also  to  expend 


*  Not  printed. 
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the  additional  sam  of  twenty-five  thousand  dollars  in  his  discretion  for  such  dredg- 
inj(  as  may  be  necessary  for  the  maintenance  of  channels  from  the  mouths  of  Appo- 
quinimink  River  and  lilackbird  Creek  to  the  channel  of  the  Delaware  River  through 
tne  dike  now  being  constracted  ^um  Reedy  Island  to  Listous  Point  for  the  improve- 
ment of  the  Delaware. 

The  subjects  tbns  sabmitted  for  tbo  consideration  of  the  Board  may 
be  conveuiently  arranged  and  stated  as  follows : 

1.  The  adopted  project  for  the  lieedy  Ishiud  and  Listous  Point  dike 
with  reference  to  the  deepening  of  the  main  channel  of  the  Delaware 
Eiver. 

2.  The  project  for  the  dike  with  reference  to  preserving  and  improv- 
ing the  navigation  of  the  Appoquinimink  Biver  and  Blackbird  Creek 
and  the  riparian  rights  and  facilities  of  the  Delaware  shore. 

3.  The  desirability  of  dredging  a  channel  throagh  Dan  Baker  Shoal, 
either  as  a  snbstitnte  tor  improvement  by  dike  coustrnction  or  in  con- 
junction therewith. 

4.  The  desirability  of  dredging  the  channels  from  the  mouths  of 
Appoquinimink  Kiver  and  Blackbird  Creek  to  the  channel  of  the  Dela- 
ware Kiver  through  the  Keedy  Island  and  Listens  Point  dike. 

It  is  proposed  to  consider  these  sub^^ects  separately  and  in  the  order 
above  stated. 

1.— THE  ADOPTED  PROJECT  FOR  THE  REEDY  ISLAND  AND  LISTONS 
POINT  DIKE  WITH  REFERENCE  TO  THE  DBEPENINa  OF  THE  MAIN 
CHANNEL  OF  THE  DELAWARE  RIVER. 

The  project  for  this  dike  forms  a  part  of  the  plan  for  the  permanent 
improvement  of  the  Delaware  Biver  proposed  by  a  Board  of  Engineers 
in  its  report  dated  January  23, 1885.  This  report  is  printed  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1885,  part  1,  the  piirt 
relating  to  this  dike,  commencing  on  page  828,  being  as  follows: 

B$edy  Island  Flaia^  or  Dan  Bakers  Shoal. — Opposite  and  above  Listons  Point, 
extending  to  Stony  Point,  there  is  a  nearly  midriver  channel  way  3^  niilt^A  long  and 
2,500  feet  wide  with  a  full  depth  of  27  feet  at  moan  low  water.  Above  thiH  the  river 
suddenly  expands  to  a  width  of  19,400  feet,  in  which  the  depth  is  reduced  to  20  feet 
in  a  channel  5,000  feet  wide.  To  keep  the  flood  tide  away  from  the  deep  concavity 
on  the  right  bank  and  to  force  it  to  use  conjoint Iv  with  the  ebb  tide  the  channel  on 
the  east  side  of  Reedy  Island,  a  longitudinal  dike  is  proposed  which  will  extend 
from  the  lower  end  of  Reedy  Island  to  a  point  on  the  right  bank  below  Hlackbird 
Creek.  This  dike  is  designed  to  follow  tlie  13-foot  curve  of  the  right  bank,  to  be 
about  25,000  feet  long,  and  to  have  such  a  direction  as  will  gently  train  the  currents 
along  the  channel  where  an  increased  depth  is  demanded.  The  reduced  width 
between  banks  will  be  16,000  foot,  and  the  reduced  sectional  area  400,000  siiuare  feet. 
The  dike  will  be  similar  in  construction  to  the  one  proposed  further  on  on  Bombay 
Hook  Shoals.    It  is  estimated  to  cost  $324,000. 

It  may  be  necessary  some  time  in  the  future,  after  the  completion  of  this  dike,  to 
supplement  the  improvement  by  the  construction  of  a  work  on  the  left  bank.  The 
character  and  position  of  such  a  work  are  left  for  the  study  of  the  local  engineer. 
No  dredging  is  contemplated,  as  it  is  expected  that  the  improvements  will  produce 
sufficient  scour  to  gain  gradually  the  desired  increase  of  depth. 

The  dike  proposed  on  Bombay  Hook  Shoals,  to  which  the  dike  under 
consideration  was  to  be  similar  in  coustrnction,  was  to  ^<  consist  of  a 
mattress  foundation  covered  with  stone,  which  will  rise  to  the  level  of 
mean  low  water,  possibly  a  little  higher." 

These  two  dikes,  about  5  miles  long  each,  are  both  on  the  Delaware 
side  of  the  channel,  and,  though  separated  by  a  short  reach  of  deep 
water,  should  be  treated  as  a  single  improvement.  This  Board  is  of 
opinion  that  to  be  effective  they  would  have  to  be  built  to  a  little  above 
high  water. 

During  the  twelve  years  which  have  elapsed  since  the  report  of  the 
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Board  of  1885  was  submitted  the  channel  of  the  Delaware  Biver  has 
been  closely  watched  and  carefully  investigated  and  much  valaable 
information  has  been  obtained.  The  resalt  of  these  studies  is  to  con- 
firm the  wisdom  of  the  location  of  the  Beedy  Island  dike  as  established 
by  the  Board  of  1885.  Bat  recent  investigations  show  that  there  is  at 
various  localities  in  the  channel  considerable  material  of  a  compact 
character  which  can  not  be  removed  by  the  action  of  the  currents  alone, 
however  concentrated,  and  must  therefore  be  removed  by  dredging. 

The  dike  would,  of  course,  be  most  effective  in  its  action  upon  the 
channel  if  the  space  between  Listens  Point  and  Keedy  Island  were 
entirely  closed.  If  large  openings  are  left  in  the  dike,  as  seems  neces- 
sary to  facilitate  local  navigation,  its  efficiency  must  be  thereby 
diminished. 

If  the  dike  were  thus  constructed  to  above  high  water,  with  sufficient 
openings  for  local  navigation,  the  Board  is  of  the  opinion  that  it  would 
assist  in  the  maintenance  of  the  deep-water  channel,  but  it  does  not 
believe  that  a  channel  of  the  dimensions  desired  would  be  created  by 
the  action  of  the  dike  alone. 

2. — ^THE  PROJEOT  FOR  THE  DIKE  WITH  REFERENCE  TO  PRESBRVINa 
AND  IMPROVING  THE  NAVIGATION  OF  THE  APPOQUINIHINK  RIVER 
AND  BLACKBIRD  CREEK  AND  THE  RIPARIAN  RIGHTS  AND  FACIL- 
ITIES OF  THE  DELAWARE  SHORE* 

Blackbird  Gjreek  enters  the  Delaware  Biver  on  its  western  shore 
about  2^  miles  above  Listons  Point.  It  has  a  depth  of  about  3^  feet 
at  mean  low  water  at  the  mouth.  Appoquinimink  Biver  enters  the 
Delaware  Biver  on  the  same  shore  about  three-fourths  of  a  mile  above 
Blackbird  Greek.  It  has  a  depth  of  about  7  feet  at  mean  low  water  at 
the  mouth.  These  streams  are  navigated  by  vessels  of  light  draft 
engaged  in  local  commerce.  West  of  Beedy  Island  is  the  village  of 
Port  Fenn,  and  the  length  of  the  Delaware  shore  from  this  village  to 
Listons  Point  is  about  8  miles.  Within  the  area  inclosed  between  this 
part  of  the  Delaware  shore,  the  location  of  the  proposed  dike,  and  Beedy 
Island,  except  a  comparatively  small  area  immediately  behind  the  island, 
the  average  depth  at  mean  low  water  is  about  6  feet.  Any  artificial 
obstruction  to  free  access  from  the  main  channel  of  the  Delaware  Biver 
to  the  Delaware  shore  (such  as  a  longitudinal  dike)  must  necessarily 
interfere  with  the  <<  riparian  rights  and  facilities  of  the  Delaware  shore." 

In  the  opinion  of  the  Board,  the  proposed  dike,  however  it  may  be 
located  or  constructed,  can  not  have  any  beneficial  effect  in  preserving 
or  improving  the  navigation  of  the  Appoquinimink  Biver  and  Blackbird 
Creek.  But  it  is  evident  that,  however  built,  it  must  to  some  extent 
encroach  upon  the  riparian  rights  and  facilities  of  the  Delaware  shore, 
since  it  will  be  an  obstacle  to  free  approach  from  some  directions.  If 
several  large  openings  are  left  in  the  work  to  facilitate  interior  naviga- 
tion, as  proposed  by  the  engineer  officer  in  local  charge,  the  obstruction 
will  not  be  serious ;  but  the  beneficial  effect  of  the  dike  upon  the  channel 
of  the  Delaware  Biver  will  be  correspondingly  diminished. 

3.— THE  DESIRABILITY  OF  DRBDGIlVa  A  CHANNEL  THROUGH  DAN 
BAKER  SHOAL,  EITHER  AS  A  SUBSTITUTE  FOR  IMPROVEMENT  BT 
DIKE  CONSTRUCTION  OR  IN  CONJUNCTION  THEREWITH, 

As  has  been  already  remarked,  the  material  in  some  parts  of  the 
channel  is  of  such  compact  character  that  dredging  will  be  necessary 
to  obtain  the  increased  depth  required.    If  the  shore  is  to  be  rectified 
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by  the  establishment  of  a  dike,  the  Board  is  of  the  opinion  that  the 
construction  of  the  dike  should  be  carried  well  toward  completion 
before  any  dredging  is  executed.  The  objects  of  this  method  of  pro- 
cedure are  to  save  the  cost  of  dredging  such  material  as  the  dike  would 
remove  and  secure  the  assistance  of  the  dike  in  the  maintenance  of  the 
increased  depth. 

The  question  whether,  under  existing  circumstances,  improvement  by 
dredging  alone  may  not  be  advantageously  substituted  for  improve- 
ment by  dike  construction  has  received  the  careiul  consideration  of 
the  Board. 

A  comparison  of  detailed  surveys  completed  during  the  current  year 
with  the  survey  made  by  the  United  States  Coast  and  Geodetic  Survey 
fourteen  years  ago  appears  to  indicate  that  remarkable  changes  have 
'  been  in  progress  in  th  is  part  of  the  river  during  the  past  fourteen  years. 
The  channel  has  decidedly  deepened,  the  deeper  parts  having  generally 
approached  each  other.  The  amount  of  material  that  has  disappeared 
from  the  channel  between  the  18-foot  curves  from  Keedy  Island  to  deep 
water  below  Bombay  Hook  is  estimated  at  about  12,000,000  cubic  yards, 
place  measurement.  At  least  13,000,000  cubic  yards  have  disappeared 
from  the  bed  of  the  river  between  Keedy  Island  and  Listons  Point 
during  the  same  interval,  a  change  which  is  most  remarkable  since  the 
excess  of  shoaling  over  deepening  in  this  reach  between  1841  and  1881 
was  found  after  careful  investigation  by  the  Coast  Survey  in  1884  to  be 
8,096,150  cubic  yards.*  The  position  of  the  line  of  deepest  water 
remains  practically  unchanged. 

The  cost  of  dredging  has  been  greatly  reduced  since  the  Board  of 
1885  made  its  report,  being  now  about  one-third  of  that  Board's  esti- 
mate. On  the  other  hand,  raising  the  dike  from  low  water  to  high 
water  largely  increases  its  cost.  At  the  same  time  the  leaving  of  suf- 
ficient openings  in  the  dike  to  accommodate  the  riparian  interests, 
which  appears  necessary,  largely  diminishes  the  effectiveness  of  the 
dike.  Under  these  circumstances  the  question  arises  whether  it  would 
not  be  best  to  abandon  all  attempts  to  improve  this  part  of  the  river 
by  dike  construction  and  dredge  a  channel  from  deep  water  at  the  head 
of  the  bay  to  deep  water  above  Dan  Baker  Shoal. 

The  existing  project  for  the  improvement  of  this  reach  of  the  river 
involves  the  construction  not  only  of  the  iieedy  Island  and  Listons 
Point  dike,  but  also  of  a  dike  below  Listons  Point  for  the  improvement 
of  Bombay  Hook  lloads.  These  dikes  are,  in  some  places,  difficult  of 
construction  owing  to  the  character  of  the  bottom.  In  the  opinion  of 
the  Board  they*must  be  raised  to  the  level  of  extreme  high  water  to 
insure  effective  action.  About  6,300  feet  of  the  dike  below  Keedy  Island 
and  about  2,100  feet  of  the  dike  above  Listons  Point  have  already  been 
constructed  to  the  level  of  mean  low  water.  These  works  in  their  pres- 
ent condition  will  not  injure  the  river  and  will  be  of  some  small  assist- 
ance in  channel  maintenance.  If  the  projected  dikes  are  constructed 
to  the  level  of  extreme  high  water,  the  cost  will  not  be  leas  than  $1 ,500,01)0 
in  addition  to  what  has  already  been  expended  upon  them.  If  the  work 
is  to  bear  the  expense  of  creating  and  maintaining  navigable  depths  to 
the  mouths  of  tributary  streams,  this  estimate  must  be  increased. 

The  dikes  will  be  liable  to  injury  from  ice  and  storms.  The  Board  of 
1885  estimated  the  C/Ost  of  maintenance  at  1  per  cent  of  the  cost  of  con- 
struction. Upon  this  basis  the  annual  cost  of  maintenance  would  be  at 
least  $16,000. 


Report  of  United  States  Coast  and  Geodetic  Survey,  1884,  page  433. 
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After  the  dikes  are  completed  it  will,  iu  the  opinion  of  the  Board, 
still  be  necessary  to  dredge  a  considerable  part  of  the  channel  in  order 
to  obtain  the  desired  depths,  nor  is  it  certain  that  the  dikes  will  main- 
tain these  depths  without  more  or  less  annual  dredging. 

To  dredge  a  channel  600  feet  in  width  to  a  depth  of  at  least  26  feet 
at  mean  low  water  from  deep  water  at  the  head  of  the  bay  to  deep  water 
above  Dan  Baker  Shoal  would  require  the  removal  of  about  3,000,000 
cubic  yards  of  material,  scow  measurement,  which  at  10  cents  i)er  cubic 
yard  is  estimated  to  cost  $300,000  or  $1,200,000  less  than  the  cost 
of  completing  the  dikes.  The  Board  finds  no  reason  to  believe  that 
the  cost  of  maintenance  of  the  dredge<1  channel  will  be  greater  than  the 
cost  of  maintenance  of  the  dikes,  if  the  interest  on  the  additional  cost 
of  the  plan  of  improvement  by  dikes  is  taken  into  consideration. 

An  additional  reason  for  dredging  this  channel  at  once,  instead  of 
building  the  dikes,  is  that  the  entire  channel  from  deep  water  above 
Dan  Baker  Shoal  to  deep  water  in  the  bay  can  be  completed  during  the 
year  1897  with  funds  now  available  if  dredging  is  resorted  to,  while 
the  dikes  could  not  be  completed  until  after  the  expenditure  of  about 
$1,000,000  in  addition  to  funds  now  available,  and  then  the  material 
not  removed  by  the  dikes  from  the  main  channel  would  have  to  be 
dredged  and  also  the  channels  connecting  with  the  Delaware  streams 
behind  the  dikes,  all  of  which  would  require  several  years.  The  saving 
to  the  commerce  of  the  Delaware  Eiver  by  the  prompt  completion  of 
this  improvement,  as  well  as  the  removing  of  all  causes  of  complaint 
by  the  riparian  owners  adjacent  to  the  dikes,  should  not  be  ignored  in 
considering  this  question. 

For  the  reasons  given  the  Board  is  of  opinion  that  it  is  best  to  aban- 
don for  the  present  all  attempts  to  improve  this  part  of  the  river  by 
dike  construction,  and  that  a  channel  at  least  600  feet  wide  with  a  least 
depth  of  26  feet  at  mean  low  water  should  be  dredged  from  deep  water 
above  Dan  Baker  Shoal  to  deep  water  in  the  bay. 

4. — ^THE  DESIRABILITY  OF  DRBDGII^G  THE  CHANNELS  FROM  THE 
MOUTHS  OF  APPOQUINIMINK  RIVER  AND  BLACKBIRD  CREEK  TO 
THE  CHANNEL  OF  THE  DELAWARE  RIVER  THROUGH  THE  REEDY 
ISLAND  AND  LISTONS  POINT  DIKE. 

If  the  dikes  at  Beedy  Island  and  Listens  Point  are  not  further 
extended,  it  will  be  neither  necessary  nor  desirable  to  dredge  channels 
from  the  mouths  of  these  streams  to  the  channel  of  the  Delaware  Biver. 
So  long  as  the  flood  current  has  free  access  to  the  Delaware  shore  such 
channels  could  not  be  maintained  without  constant  dredging.  The 
Board  therefore  recommends  that  no  expenditure  be  made  for  this 
purpose.  In  the  opinion  of  the  Board  the  existing  dikes  will  not 
impair  the  navigation  of  these  streams. 

RECOMMENDATIONS. 

The  Board  recommends  that  no  further  expenditures  be  made  in  the 
construction  of  dikes  for  the  improvement  of  the  Delaware  Eiver  below 
Keedy  Island;  that  a  channel  with  a  least  depth  of  26  feet  at  mean  low 
water  and  a  least  width  of  600  feet  be  formed  by  dredging  from  deep 
water  at  the  head  of  the  bay  to  deep  water  above  Dan  Baker  Shoal,  as 
shown  on  the  accompanying  map;*  that  the  dredged  material  be  placed 

*  Not  printed. 
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between  Stony  Point  Shoal  and  the  "Sew  Jersey  shore  below  the  month 
of  Alloway  Creek,  or  deposited  in  such  other  places  as  may  be  approved 
by  the  engineer  officer  in  local  charge;  that  the  work  of  dredging  be 
done  within  the  next  working  season,  and  with  funds  now  available; 
and  that  no  money  be  expended  in  dredging  channels  from  the  mouths 
of  the  Appoquinimink  Eiver  and  Blackbird  Greek  to  the  channel  of  the 
Delaware  River. 

The  place  of  deposit  recommended  by  the  Board  is  very  convenient 
to  Dan  Baker  Shoal,  and  the  tilling  of  tliis  area  will  rather  prove  a 
benefit  than  an  injury.  The  harder  material  could  be  placed  at  the 
ends  and  the  deposit  should  not  be  raised  to  a  higher  level  than  12 
feet  below  low  water.  This  would  not  injure  the  channel  of  Alloway 
Creek. 

Bespectfully  submitted. 

Henry  M.  Robert, 
Colonel,  Corps  of  Engineers. 

Peter  0.  Hains, 
Colonely  Corps  of  Engineers, 

0.  W.  Raymond, 
MajoTy  Corps  of  Engineers, 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 

^Through  the  Chief  of  Engineers,  U.  S.  A.) 

[Firat  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 

December  9,  1896. 
Respectfully  submitted  to  the  Secretary  of  War. 
The  river  and  harbor  act  of  June  3, 1896,  in  making  appropriation 
for  improving  Delaware  River  from  Trenton  to  its  mouth,  provides  as 
follows: 

That  no  part  of  said  appropriation  or  of  any  appropriations  heretofore  made  shall 
be  expended  upon  the  bnilding  of  a  dike  between  Reedy  Island  and  Listons  Point, 
until  a  board  of  three  engineer  officers,  to  be  appointed  by  the  Secretary  of  War, 
shall  consider  and  report  to  the  Secretary  of  War,  on  the  first  Monday  in  December 
of  the  carrent  year,  as  to  the  project  of  said  dike  with  reference  to  preserving  and 
improving  the  navigation  of  the  Appoquinimink  River  and  Blackbird  Creek  and  the 
riparian  rights  and  facilities  of  the  Delaware  shore  as  well  as  to  deepening  the  main 
channel  oi  said  river.  And  the  Secretary  of  War  is  hereby  authorized  to  carry  out 
the  recommendations  of  said  board  •  •  «  «  also  to  expend  the  additional  sum  of 
twenty-five  thousand  dollars  in  his  discretion  for  such  dredging  as  may  be  necessary 
for  the  maintenance  of  channels  from  the  months  of  the  Appoquinimink  River  and 
Blackbird  Creek  to  the  channel  of  the  Delaware  River  through  the  dike  now  being 
constructed  from  Reedy  Island  to  Listons  Point  for  the  improvement  of  the  Delaware. 

The  Board  of  Eugineers  constituted  under  this  provision  of  the  act 
submits  the  within  report,  to  which  attention  is  respectfully  invited. 
The  Board  recommends — 

that  no  further  expenditures  be  made  in  the  construction  of  dikes  for  the  improve- 
ment of  the  Delaware  River  below  Reedy  Island ;  that  a  channel  with  a  least  depth 
of  26  feet  at  mean  low  water  and  a  least  width  of  600  feet  be  formed  by  dredging 
from  deep  water  at  the  head  of  the  bay  to  deep  water  above  Dan  Baker  ShoaX  as 
shown  on  the  accompanying  map ;  that  the  dredged  material  be  placed  between  Stony 
Point  Shoal  and  the  New  Jersey  shore  below  the  mouth  of  Alloway  Creek,  or  depos- 
ited in  such  other  places  as  mav be  approved  by  the  engineer  officer  in  local  charge; 
that  the  work  of  dredging  be  done  within  the  next  working  season,  and  with  funds 
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now  ayailable,  and  that  no  money  be  expended  in  dredffing  channels  from  the  months 
of  Appoquinimink  Eiyer  and  Blackbird  Creek  to  the  channel  of  the  Delaware  River. 

W.  P.  GRAiaHILL, 

Brig.  Oen.,  Chief  of  Engineers. 

[Second  indoraement.] 

War  Department, 

December  30,  1896. 

Approved. 

Daniel  S.  Lamont, 

Secretary  of  War. 


G  2. 

IMPROVEMENT  OF  HARBOR  BETWEEN  PHILADELPHIA,  PENNSYLVANIA, 

AND  CAMDEN,  NEW  JERSEY. 

An  account  of  this  improvement  is  contained  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1896,  page  897. 

During  the  past  fiscal  year,  under  a  contract  with  the  American 
DredgiDg  Company  dated  Jn  ne  1, 1893, 3,956,027  cubic  yards  of  material, 
scow  measurement,  was  excavated  from  the  harbor,  and  the  filling  of 
League  Island  were  completed  by  the  deposit  of  594,766  cubic  yards  of 
m&terial,  scow  measurement. 

The  total  amount  of  work  accomplished  to  June  30, 1897,  is  as  follows : 

Material  removed  by  dredging,  bcow  meaenrement cnbic  yards . .  18, 626, 766 

Piling  and  revetment  removed linear  feet . .  24, 848 

Dredged  material  deposited  and  spread  on  League  Island,  scow  measure- 
ment   cnbic  yards..    3,584,624 

3y  the  work  already  executed  the  following  results  have  been  ob- 
tained: 

The  channel  has  been  dredged  to  the  full  depth  of  26  feet  from  Morris 
street  to  the  Pennsylvania  Kailroad  Bridge  at  Fishers  Point,  0.2  miles. 
From  Morris  street  to  Shackamaxon  street,  14,300  feet,  the  channel  has 
a  minimum  width  of  530  feet,  a  maximum  width  of  1,000  feet,  and  a 
mean  width  of  978  feet.  The  minimum  width  is  at  one  locality  only, 
dredged  in  1894  to  permit  the  laying  of  telephone  and  telegraph  cables, 
the  depth  averaging  about  24.4  feet.  This  elevation  has  been  left  tem- 
porarily during  the  execution  of  dredging  above  and  below,  in  order 
not  to  disturb  the  cables.  It  will  be  removed  during  the  present 
season. 

The  next  narrowest  width  is  920  feet,  distances  being  measured  from 
the  new  Philadelphia  pierhead  line. 

From  Shackamaxon  street  to  Pier  3,  Richmond  wharves,  7,675  feet, 
the  maximum  width  of  channel  is  1,000  feet,  its  minimum  width,  120 
feet,  and  its  mean  width,  695  feet;  from  Pier  3,  Richmond  wharves,  to 
Venango  street,  6,530  feet,  the  channel  has  a  maximum  width  of  1,000 
feet,  a  minimum  width  of  600  feet,  and  a  mean  width  of  878  feet;  from 
Venango  street  to  the  bridge,  4^240  feet,  the  maximum  width  of  chan- 
nel is  1,000  feet,  its  minimum  width  735  feet,  and  mean  width  955  feet. 

Smith  and  Windmill  islands  have  been  removed  to  an  average  depth 
of  25  feet  at  low  water;  the  northern  side  of  Petty  Island  has  been 
dredged  back  to  the  New  Jersey  pierhead  and  bulkhead  line,  giving  a 
low-water  width  of  1,900  feet  to  the  Pennsylvania  channel  at  that 
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locality;  all  the  pile  and  Btone  revetments  have  been  removed,  and  the 
filling  of  spaces  on  League  Island  as  provided  for  in  the  contract,  com- 
pleted. About  133  acres  of  land  formerly  above  low  water  have  been 
removed,  and  282  acres  formerly  below  high  water  have  been  raised 
above  high  water.  The  data  required  for  the  execution  of  the  work, 
and  the  determination  of  its  efifects  and  changes  have  been  obtained 
from  detailed  daily  hydrographic  examination  and  surveys,  based  on  a 
rigid  system  of  triangles  and  range  lines  marked  by  natural  objects 
covering  the  entire  distance  from  Fishers  Point  to  Kaighn  Point,  6J 
miles.  Tidal  observations  are  registered  by  an  automatic  gauge  at 
Pier  53,  south. 

Surveys  and  examinations  made  during  the  past  fiscal  year  show 
that  the  increased  depths  have  been  well  maintained,  no  shoaling 
having  been  found  within  the  limits  of  the  improved  channel,  except 
along  the  face  of  Petty  Island  and  above  Erie  avenue,  where  the 
dredging  is  not  yet  completed.  The  shoal  ridge  occupied  by  the  tele- 
graph and  telephone  cables,  opposite  Market  street,  has  scoured  from 

3  to  7  feet  in  depth  on  the  Philadelphia  side,  accompanied  by  a  reces- 
sion* of  the  26foot  contour  from  the  Philadelphia  pierhead  line  amount- 
ing to  370  feet  in  one  year.  The  present  area  of  the  shoal  is  about 
one-half  its  former  one. 

The  shoal  near  Cooper  Point,  outside  the  limits  of  the  2G-foot  channel 
1,000  feet  wide  along  the  revised  Philadelphia  wharf  line,  due  to  the 
conflict  of  tides  at  the  foot  of  Petty  Island,  still  remains;  no  permanent 
improvement  at  this  point  can  be  expected  until  tbe  channel  south  ol 
Petty  Island  has  been  closed  by  the  extension  of  Fishers  Point  Dike. 

During  the  current  fiscal  year  it  is  expected  that  the  improvement 
will  be  completed  with  the  funds  now  available. 

During  the  past  fiscal  year  work  was  commenced  on  the  extension  of 
four  piers  along  the  Philadelphia  front. 

Three  piers  previously  commenced  were  extended  fully  to  the  new 
line  and  permission  was  given  by  the  board  of  port  wardens  for  the 
extension  of  10  others. 

Up  to  June  30,  1897,  11  wharves  between  Cumberland  street  and 
Queen  street  on  the  Philadelphia  front  have  been  extended  to  the  new 
Philadelphia  pierhead  line,  and  between  Linden  and  Mickle  streets, 
Camden,  2  wharves  have  been  similarly  extended  to  the  New  Jersey 
pierhead  line.  One  wharf  is  now  under  construction  along  the  Phila- 
delphia front  and  heavy  material  has  been  dumped  as  foundations  for 

4  others. 

Detailed  information  with  reference  to  this  subject  is  given  in  a  letter 
dated  June  28, 1897,  from  Mr.  W.  R.  Tucker,  secretary  of  the  board  of 
trade,  which  he  has  kindly  prepared  at  my  request.  This  letter  and 
its  accompanying  papers  are  appended  hereto. 

During  the  fiscal  year,  under  authority  granted  by  the  Secretary  of 
War,  dated  November  3,  1894,  the  Pennsylvania  and  New  Jersey  Bail- 
road  Company  has  completed,  in  accordance  with  the  plans  approved 
by  the  War  Department,  a  bridge  crossing  the  Delaware  liiver  at 
Fishers  Point,  4^  miles  above  Market  street,  and  within  the  limits  of 
the  harbor  improvement. 

The  commercial  statistics  pertaining  to  this  work  are  included  in 
the  statistics  accompanying  the  report  for  the  improvement  of  Dela- 
ware River. 

This  work  lies  m  tbe  oollection  district  of  Philadelphia,  at  which,  as  a  port  of 
entry,  there  was  collected  duriug  the  year  ending  December  31, 1896,  revenue  to  the 
amount  of  $12,657,803.42. 

The  nearest  fort  and  light-houses  are,  respectively,  Fort  Mlfilin  and  Schuylkill  R^vei 
range  Ughts. 


APPENDIX  G REPORT  OF  MAJOR  RAYMOND.  1207 

Money  statement. 

July  1,1886,  bftianoe  nndxpended $802,192.31 

Amoant  appropriated  by  sundry  civil  act  approved  June  4, 1887 694, 000. 00 

1, 486, 192. 31 

June  30y  1897,  amomit  exx^ended  during  fiscal  year 695,661.08 

Jnly  1, 1897,  balance  nuenended 800,531.23 

Jaly  1, 1897,  outstanding  liabilities $354,798.33 

July  1, 1897,  amount  covered  by  uncompleted  contracts 445, 737. 90 

800, 631. 28 


APPBOFRIATIONS. 


Act  of— 

August  11, 1888 $500,000 

September  19, 1890 200, 000 

March3,1891 300,000 

AugU8t5, 1892 41,000 

March  3, 1893 600,000 

August  18, 1894 250,000 


Act  of— 

March  2, 1895 $850,000 

June  11,  1896 600,000 

June  4,  1897 r. 694,000 

Total 3,935,000 


1 


Total  appropriation  under  present  project  to  June  30, 1897 $3, 635, 000 


SXPENDITURBS. 


Total  to  June  30, 1897 $8,134,468.77 

Under  present  project  for  dredging  and  removal  of  pile 

and  timber  revetment $2,485,861.42 

For  depositing  and  spreading  material  on  League  Island.      348, 607. 35 

2,834,468.77 


CONTBACT  IN  FOBCR,  WITH  NAME  OF  CONTRACTOR,  DATS  OF  APPROVAL,  OF  BKOIN- 
'  NING  WORK,  AND  EXPIRATION. 

1.  With  American  Dredging  Company,  of  Philadelphia,  Pa.,  dated  June  1, 1893, 
approved  by  the  Chief  of  Kugineers,  United  States  Army,  June  5,  and  by  the  Sec- 
retary of  War  June  15,  1893,  for  complete  execution  of  the  work  of  improving  the 
harbor  of  Philadelphia,  to  be  paid  for  as  appropriations  may  be  made  from  time  to 
time  by  law.  To  be  commenced  on  or  before  July  1, 1893,  and  continued  as  rapidly 
as  may  be  required  to  the  extent  of  dredging  400,000  cubic  yards  in  any  one  calendar 
month,  provided  funds  are  available  for  payment  therefor. 


latter  from  mr.  w.  r.  tucker,  secretary  of  the  board  of  harbor  commis- 
sioners for  the  city  of  philadelphia,  pa.,  with  reference  to  the  progress 
of  the  work  of  reconstruction  of  the  delaware  river  water  front  during 
the  fiscal  year  ending  june  so,  1897,  with  three  incl08urbs. 

Board  of  Harbor  Commissioners  for  the  City  of  Philadelphia, 

Philadelphia,  Pa.,  June  £8, 1897. 

Sir:  I  beg  to  acknowledge  the  receipt  of  your  communication  under  date  of  May 
19  last,  in  which  yon  asked  to  be  fully  informed  ^  to  the  progress  being  made  in  the 
reconstruction  of  the  water  front  along  the  Delaware  Biver  or  in  preparation  there- 
for. In  addition  to  replying  to  your  inquiry  as  made,  I  shall  also  make  my  answer 
cover,  as  far  as  possible,  all  action  taken  looking  to  the  improvement  of  the  naviga- 
tion of  the  Delaware  and  Schuylkill  rivers. 

NEGOTIATIONB  WITH  PROPERTY  OWNERS  AS  TO    DAMAGES  ARISING    FROM  WIDENING 

DELAWARE  AVENUE. 

Under  authority  of  an  ordinance  passed  March  11, 1895,  the  mayor  of  Philadelphia, 
at  the  date  of  my  last  communication  to  yon  on  this  subject  (Juno  25, 1896),  had  trans- 
mitted to  cit^"*  conncilH  a  report  embodying  a  full  account  of  his  negotiations,  with 
the  amount  of  damages  adjusted.  On  October  6,  1896,  an  ordinance  was  passed  by 
city  councils  authorizing  the  payment  of  certain  sums  to  property  owners  along  the 
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easterly  side  of  Delaware  avenne  between  Vine  Ptteet  and  South  street,  as  an  adjust- 
ment of  the  amonnt  of  damages  on  acconnt  of  the  widening  of  the  said  avenne, 
under  the  agreement  effected  bv  the  mayor  with  the  majonty  of  the  owners  of 
property  within  the  limits  named. 

MUNICIPAL  LSGISIATION  FOR  KKAIXrUSTMKNT  OF  THS  HARBOR. 

The  constrnetion  of  a  bnlkhead  where  necessary,  along  the  Delaware  River, 
between  Vine  and  South  streets,  and  the  extension  of  sewers,  laying  and  relaying  of 
gas  and  water  mains,  etc.,  were  authorized  bv  ordinance  ifovember  27,  1896.  The 
ordinance  also  authorized  the  mayor  to  enter  into  an  agreement  with  the  board  of 
direotors  of  city  trusts  ''whereby  the  said  board  will  become  liable  to  pay  a  sum 
not  exceeding  six  hundred  and  fifty  thousand  (660,000)  dollars,  for  the  expense  of 
carrying  out  the  work  authorized." 

PROPOSED    BXPBNDITURB    OF   $500,000  APPROPRIATED  BY   THK    CITY  FOR   IMPROYB- 

MBNT  OF  THE  DELAWARE  RIVER. 

On  Jnne  3, 1897,  the  American  Dredging  Company  was  awarded  the  contract  for 
dredging  in  the  Delaware  River,  on  the  middle  ground  off  Greenwich  Piers,  on  Fort 
Miiflm  Bar  between  Fort  Mifflin  and  Lincoln  Park  wharf,  and  along  Schooner  Ledge 
Range,  between  South  Chester  and  Marcus  Hook.  On  the  same  date  H.  T.  Dunbar 
&,  Co.  were  awarded  a  contract  to  complete  the  dredging  at  Schooner  Ledge. 

I  am  greatly  iudebted  to  Mr.  George  S.  Webster,  chief  engineer  and  surveyor  of  the 
city,  for  an  acconnt  of  the  work  by  the  city  of  Philadelphia,  upon  the  improvement 
of  the  harbor  and  the  Delaware  and  Schuylkill  rivers,  which  is  being  conducted  by 
the  department  of  public  works,  bureau  of  snrveys,  under  appropriations  made  by 
city  councils. 

1  take  great  pleasure  in  inclosing  copy  of  his  communication  upon  this  subject, 
which  is  marked  A. 

EXTENSION  OF  PIERS  ALONG  THE  CITY  FRONT. 

I  inclose  with  this  a  letter  ^marked  B)  from  Mr.  George  F.  Spronle,  secretary  of  the 
board  of  port  wardens  for  the  port  of  Philadelphia,  giving  a  list  of  licenses  for 
the  extension  of  piers  from  June  30, 1896,  to  the  present  date,  by  which  you  will  note 
that  the  riparian  owners  are  availing  themselves  of  the  increased  wharf  and  dock 
facilities  made  possible  by  the  removtu  of  the  islands  formerly  obstructing  the  harbor 
and  contemplated  when  the  Philadelphia  Board  of  Trade  first  urged  upon  Congress  in 
January,  1887,  the  wisdom  of  authorizing  the  improvement  of  the  harbor  new  so 
nearly  completed. 

STATE  LEGISLATION. 

On  June  14, 1897,  the  governor  signed  a  bill,  amending  the  laws  governing  the  port 
wardens,  as  to  width  of  docks,  providing  that  hereafter  ''No  license  shall  be  granted 
under  which  a  new  wharf  is  to  be  built  or  an  old  wharf  extended  in  counties  coex- 
tensive with  cities  of  the  first  class,  unless  there  shall  be  after  the  building  or 
extension  of  such  wharf  a  dock  or  water  surface  between  it  and  the  adjoining  wharves 
on  each  side  of  at  least  one  hundred  and  fifty  feet  unless  said  board  of  wardens  by  a 
vote  of  a  majority  of  the  whole  board  shall  decide  that  the  public  convenience 
demands  a  variance  from  this  rule  in  any  particular  case." 

The  amendment  was  suggested  and  urged  by  the^  board  of  port  wardens  and 
strongly  indorsed  by  the  board  of  harbor  commissioners  which  memorialized  the 
governor  and  legislature,  petitioning  for  its  passage.  Copy  of  memorial  inclosed, 
marked  C. 

WORK  OF  CONTRACTORS  UPON  HARBOR  IMPROVEMENT. 

The  anticipated  completion,  by  the  American  Dredging  Company,  of  the  contract 
for  the  improvement  of  Philadelphia  Harbor  by  the  close  of  the  present  working 
season  will  be  nearly  a  year  and  a  half  in  advance  of  contract  requirements,  and 
will  by  that  interval  permit  the  earlier  utilization  of  the  improvement.  It  is  of 
interest  to  note  in  this  conuection,  that  the  contractors  have  not  permitte<l  the 
absence  of  appropriation  at  any  time  to  interfere  with  the  rapid  progress  of  the 
work,  but  on  the  contrary  it  has  been  energetically  pushed  forward  at  times  during 
the  entire  absence  of  appropriations  for  the  payment  of  work  done. 

In  view  of  the  satisfactory  work  done  by  the  American  Dredging  Company,  under 
its  contract  with  the  Govemment,  much  satisfaction  is  expressed  at  its  securing  the 
recent  contract  from  the  city  for  the  improvement  of  the  Delaware  River. 
Truly,  yours, 

W.  R.  Tucker,  Secretary, 

Miy.  C.  W.  Raymond,  Corps  of  Engineers, 
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INCLOSURE  A. 
DSPARTBCENT  OF  PUBLIC  W0RK8,   BUREAU  OP  SURVEYS, 

Philadelphia,  Pa.,  June  14, 1897. 

Dear  Sir:  Replying  to  yonr  favor  of  the  10th  instant,  requesting  a  statement  as 
to  the  condition  of  the  work  upon  the  widening  of  Delaware  avenneaud  the  improve- 
ment of  the  riverH,  I  report  as  follows : 

Contract  No,  1,  at  Schooner  Ledget 

Appropriation  December  28,  1894.  Contractor,  The  Philadelphia  Public  Works 
Company.    Date  of  contract,  December  10,  1895.    Limit  of  contract,  $175,000. 

The  work  has  consisted  of  the  dredging  and  removal  of  overlying  materials  from 
Schooner  Ledge  and  lUinois  Rocks  opposite  Chester  in  the  main  ship  channel.  About 
95^000  cubic  yards  of  this  material  was  removed,  uncovering  the  rock. 

After  this  had  been  done,  the  rock  was  drilled  by  hydraulic  drills  mounted  on 
tramway  along  top  of  drill  scow  operating  at  high  tide  in  more  than  30  feet  of  water. 

The  explosive  used  was  dynamite  made  near  the  site.  After  blasting,  the  rooky 
material  is  being  removed  by  powerful  dredges. 

About  9,000  cubic  yards  of^rock  (place  measurement)  has  been  removed,  about 
5,000  cubic  vards  in  addition  having^been  blasted  and  in  course  of  removal. 

Twenty-six  feet  clear  water  depth  has  been  obtained,  the  aiui  in  dredging  being  to 
secure  27  feet. 

Councils  by  ordinance  of  March  22, 1897,  extended  the  contract  of  this  company 
for  rock  removal  to  an  additional  amount  of  $125,000  to  be  taken  from  the  loan  au- 
thorized by  the  ordinance  of  January  31,  1896,  in  which  the  sum  of  $500,000  was  set 
aside  for  the  improvement  of  the  channel  of  the  Delaware  River.  The  work  of 
blasting  on  Schooner  Ledge  under  this  supplemental  contract  is  now  in  process. 

Contract  No,  f.— Dredging  in  the  Schuylkill  River  between  Fifty-eighth  s&eet  and 
its  mouth. 

This  work  consists  of  dredging  a  channel  averaging  250  feet  in  width  and  22  feet  in 
depth  between  Yankee  Point  and  Penrose  Ferry  Bridge  as  far  as  the  money  permitted. 
Authorized  December  28,  1894.  Contract'or,  Frank  C.  Somers,  Camden,  N.  J.  Date 
of  contraoty  October  16, 1895.  Amount  of  contract,  $40,000.  Work  completed  Sep- 
tember 30, 1896. 

The  materials  removed  consisted  of  mud  and  gravel,  and  were  de])OBited  beyond 
high-water  mark  behind  the  river  banks. 

U&ntraot  No.  S. — Dredging  in  the  Schuylkill  River,  between  a  point  about  one-half 
mile  above  Penrose  Ferry  Bridge  and  Fifty-eighth  street. 

Authorized  May  26, 1896.  Contractor,  Philadelphia  Public  Works  Company.  Date 
of  contract,  September  7, 1896.  Limit  of  contract,  $40,000.  Channel  width,  250  feet ; 
depth,  22  feet. 

The  contract  requires  the  material  dredged  to  be  placed  beyond  high- water  mark. 

No  material  has  yet  been  removed  under  this  contract.  As  soon  as  the  plant  for 
pumping  the  material  over  the  banks  has  been  placed  in  working  order,  some  prog- 
resB  will  probably  be  made. 

Contract  No.  4. — Schuylkill  River  between  Fifty-eighth  street  and  Walnut  street. 

Authorized  December  28,  1895.  Contractor,  Philadelphia  Public  Works  Company. 
Date  of  contract,  September  7, 1896.  Limit  of  contract,  $45,000.  Channel  width  150 
feet,  depth  20  feet,  to  a  point  700  feet  above  Harrison's  whi^,  18  feet  between  this 
point  and  Walnut  street. 

About  3,000  yards  of  material  has  been  removed  and  placed  above  high  water. 

Contract  No.  5. — Remaining  rock  dredging  at  Schooner  Ledge. 

Authorized  April  13,  1896.  Contractor,  H.  T.  Dunbar  &  Co.  Date  of  contract, 
June  3,  1897.  Amount  of  contract,  $28,000.  The  completion  of  this  contract  it  is 
expected  will  clear  the  channel  at  Schooner  Ledge  of  rock  so  as  to  give  the  26  feet 
depth  at  low  water. 

Contract  No.  6. — Dredging  in  the  Delaware  River  from  a  point  near  the  prolonga- 
tion of  Avenue  38  south  to  a  point  near  the  prolongation  or  Morris  street;  on  Fort 
Mifflin  Bar,  between  Fort  Mifflin  and  Lincoln  Pans  wharf;  along  Schooner  Ledge 
Range,  between  South  Chester  and  Marcushook. 

Authorized  April  13,  1^6.  Contractor,  the  American  Dredging  Company.  Date 
of  contract  .Tune  3,  1897.    Amount  of  contract,  $315,000. 

As  soon  as  the  sureties  of  contracts  Nos.  5  and  6  have  been  approved  by  councils, 
the  contractors  will  be  notified  to  proceed. 

WIDENING  DELAWARE  AVBNUE. 

The  ordinance  of  October  6,  1896,  authorized  the  settlements  of  claims  A>r  the 
widening,  with  owners,  to  the  amount  of  $616,067. 

The  plans  for  the  leconstruction  and  extension  of  the  sewers  incident  to  the  widen- 
ing of  the  avenue  have  been  completed ;  also  plans  for  the  bulkhead  construction. 
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As  800D  as  these  plans  have  received  the  approval  of  the  board  of  directors  of  city 
trasts,  they  will  be  advertised.  This  board,  by  an  agreement  entered  into  with  the 
mayor  under  the  ordinances  of  November  27|  1896|  agrees  to  pay  for  this  bulkhead 
construction  and  the  extension  of  sewers  a  sum  not  exceeding  $650,000,  which,  with 
the  sum  of  $1,500,000  set  aside  by  the  city,  makes  the  sum  of  $2,150,000  available. 

This  includes  the  construction  of  four  piers'— at  Dock,  Chestnut,  Aichj  and  Race 
streets — licenses  for  three  of  which  have  been  secured.    Detailed  plans  for  the  con- 
struction of  the  Chestnut  Street  Pier  are  ready  for  advertisement. 
Yours,  truly, 

G.  W.  WsBSTSB,  CkUf  Engimeer. 

Mr.  W.  R.  Tdgkkr, 

Secretary,  Board  of  Harbor  CommufHoners, 


Inclosure  B. 

* 

Board  of  Port  Wardsns  for  thk  Port  of  Philadelphia,  Pa., 

Philadelphia,  June  11, 1897. 

Dear  Sir  :  In  reply  to  your  favor  of  the  lOth,  asking  for  the  list  of  licenses  for  the 
extension  of  piers  from  June  30, 1896,  to  present  time,  I  beg  to  submit  the  following: 

The  Manor  Real  Estate  and  'Frnst  Company  and  the  city  of  Philadelphia,  Jointly, 
to  build  ferry  racks  in  the  Delaware  River  at  the  foot  of  Market  street. 

The  Aty  of  Philadelphia,  Camden  and  Philadelphia  Steamboat  Ferry  Company,  and 
Girard  estate,  jointly,  to  build  ferry  racks  in  the  Delaware  River  at  the  foot  of  and 
north  of  the  north  line  of  Market  street. 

The  Franklin  Sugar  Refining  Company,  to  extend  the  bulkhead  in  front  of  their 
property  below  South  street. 

The  Philadelphia  and  Reading  Railway  Company,  to  extend  Pier  8  south  to  the  new 
wardens'  line- 
George  T.  Lewis,  to  build  a  pier  in  front  of  his  property  between  Moore  and  Mifflin 
streets. 

The  Terminal  Land  Company,  to  extend  Pier  40  north  to  the  new  wardens'  line. 

City  of  Philadelphia,  to  build  pier  in  the  Delaware  River  at  the  foot  of  Chestnut 
street. 

Reading  Company,  to  construct,  establish,  and  maintain  ferry  racks  and  accesso- 
ries immediately  south  of  Chestnut  street. 

The  Pennsylvania  Warehousing  and  Safe  Deposit  Company,  to  extend  Piers  22 
and  24  south  to  the  new  wardens'  line. 

Pennsylvania  Railroad  Company,  to  extend  Pier  14  North  wharves. 

Estate  of  David  Jayne  (deceased),  to  extend  Pier  15  North  wharves. 

Edward  T.  and  A.  D.  Warner,  to  extend  Pier  9  South  wharves. 

Philadelphia  and  Reading  Railway  Company,  to  extend  Pier  25  north  to  the  new 
wardens'  line. 

Very  truly,  yours, 

Geo.  F.  Sproulb,  Secretary, 

Mr.  W.  R.  TucKKR, 

Secretary,  Board  of  Harbor  CommiesioHera, 


Inclosurk  C. 

BoABD  of  Harbor  Commissioners  for  the  City  of  Philadelphia,  Pa. 

To  the  Honorable  the  Senate  and  House  of  Bepresentativee  of  the  State  of  Pcnneyhania  in 
Assembly  met: 

This  memorial  of  the  board  of  harbor  commissioners  for  the  city  of  Philadelphia 
respectfully  represents : 

That  the  Government  of  the  United  States,  State  of  Pennsylvania,  and  the  oity  of 
Philadelphia  are  expending  nearly  $6,000,000  in  the  improvement  of  the  harbor  of 
the  port  of  Philadelphia,  we  widening  of  Delaware  avenue,  and  the  roadjustment 
of  wharf  and  dock  facilities  of  the  port;  to  this  expenditure  must  be  added  the  large 
amount  which  will  be  necessary  for  the  improvement  of  private  wharves; 

That  these  improvements  are  made  necessary  in  order  that  Philadelphia  may  be 
able  to  accommodate  vessels  of  the  modern  type  now  engaged  in  carrying  the  com- 
merce of  the  ^vorld ; 

That  under  the  existing  laws  governing  the  board  of  port  wardens  the  minimum 
width  of  docks  provided  therem  is  80  feet  by  the  act  of  April,  1868,  which  may 
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hftye  been  of  suffioieDt  width  at  the  time  of  the  passage  of  the  act  regulating  same, 
bat  is  now  entirely  too  narrow  for  vessels  of  the  present  day ; 

That  to  continue  the  reconstruction  of  the  water  front  on  the  Delaware  River 
with  docks  for  deep-sea  and  foreign  commerce  less  than  150  feet  in  width  would  be 
most  unwise  and  not  in  keeping  with  the  public  spirit  \%'hich  prompted  the  improve- 
ment of  the  harbor,  and  would  seriously  militate  aji^ainst  Philadelphia  and  tbe 
efforts  being  made  to  place  her  in  a  position  to  compete  successfully  with  the  rival 
ports  on  the  Atlantic  Coast  for  a  share  of  the  nation^s  commerce :  Therefore, 

Your  memorialist,  the  board  of  harbor  commissioners  for  tbe  city  of  Philadelphia, 
petitions  your  honorable  bodies  to  enact  as  law  Honse  bill  No.  120,  which  has  passed 
the  House  of  Representatives  and  is  now  pending  in  the  Senate,  intending  to  amend 
the  fifth  section  of  an  act  of  assembly  passed  the  8th  day  of  April,  1868,  so  that  here- 
after wharves  to  be  extended  must  have  between  them  and  adjoining  wharves  on 
each  side  a  dock  or  water  space  of  at  least  "one  hundred  and  fifty  feet,''  except 
as  provided  in  the  said  bill. 

And  your  memorialist  will  ever  pray. 

Charucs  Platt,  PrendenU 
WiLXJAM  R.  TucKEB,  Secretary. 


G3. 

IMPROVEMENT  OF  SCHUYLKILL  RIVER,  PENNSYLVANIA. 

An  account  of  this  improvement  is  contained  in  the  Annual  Beport 
of  the  Chief  of  Engineers  for  1896,  page  915. 

Under  date  of  November  6^  1896,  contract  was  entered  into  with  the 
Virginia  Dredging  Company,  of  Eichmoud^  Ya.^  for  dredging  a  channel 
across  the  bar  at  the  river's  mouth. 

During  tbe  past  fiscal  year  the  contract  above  referred  to  was  com- 
pleted, 62,983  cubic  yards  of  material,  scow  measurement,  having  been 
dredged  from  the  channel,  at  a  cost  of  $9,551.95,  including  cost  of 
inspection  and  superintendence. 

It  is  proposed  to  apply  the  sum  of  $14,473.76,  which  remains  available, 
to  further  improvement  of  the  channel  at  or  near  the  mouth  of  the 
river;  but  it  is  considered  desirable  to  defer  the  work  until  next  season, 
when  the  effects  of  the  currents  under  the  new  conditions  will  have 
been  determined. 

During  the  past  two  years  the  city  of  Philadelphia  has  been  engaged 
in  improving  the  channel  of  this  river  under  authorities  of  the  Secre- 
tary of  War  dated  September  3,  1895,  and  May  14, 1896.  Up  to  the 
end  of  the  past  "fiscal  year  about  91,830  cubic  yards  of  material  as 
measured  in  the  dump  had  been  removed  from  the  channel  and  placed 
ashore. 

These  works  have  resulted  in  tbe  formation  of  a  channel  with  a  mini*- 
mum  mean  low- water  depth  of  24  feet  and  a  minimum  width  of  about 
125  feet  through  the  bar  at  the  mouth  of  the  river,  and  a  channel  with 
a  depth  of  22  feet  at  mean  low  water  and  a  width  of  250  feet  for  a  dis- 
tance of  about  half  a  mile  above  the  Penrose  Ferry  Bridge. 

This  improvement  can  be  completed  in  accordance  with  the  adopted 
project  with  the  funds  now  available.  The  river  and  harbor  act  of  June 
3,  ji896,  provides  for  a  survey  of  the  river  with  a  view  to  further 
improvement.    This  survey  is  now  in  progress. 

This  work  lies  in  the  oolleotion  district  of  Philadelphia,  at  which,  as  a  port  of 
eutry,  tibiere  was  collected  daring  the  year  ending  December  31,  1896,  revenue  to  the 
amount  of  $12,657,808.42.  The  nearest  fort  and  light-houses  are,  respectively.  Fort 
Mifflin  and  Schuylkill  River  Range  Lights. 

Money  statement. 

Julyl,  1896,  balance  unexpended $24,033.71 

June  30, 1897,  amount  expended  during  fiscal  year 9, 559. 95 

July  1, 1897,  balance  unexpended 14,473.76 
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APPKOPRIATIONS. 


Act  of— • 

June  11,1870 $15,000 

March  3,  1871 10,000 

June  10,1872 40,000 

March  3, 1873 40,000 

June  23,  1874 20,000 

March  3,  1875 20,000 

August  14,  1876 20,000 

June  18,  1878 30,000 

March  3,  1879 25,000 

June  14,  1880 40,000 

March3,  1881 40,000 


Act  of— 


Augnst2,  1882 $25,000 

July  6,  1884 25,000 

Augusts,  1886 18,750 

August  11, 1888 25.000 

8eptemher  19, 1890 45,000 

July  13,  1892 46,250 

August  17,  1894 20,000 

June  3,1896 20,000 

Total 525,000 


BXPBNDITURBS. 


Total  to  June  30,1897 $610,526.24 


Abstract  ofproposaU  for  dredging  in  Schuylkill  Siver,  PennaylraniUf  opened  October  17, 

1896,  by  Maj:  C.  W,  Raymond,  Corps  of  Engineers. 

[Approximate  quantity  of  material  to  bo  removed,  57,000  cable  yards.] 


No. 


1 
2 
3 
i 
6 


iN'ame  and  address  of  bidder. 


John  P.  Banderson,  Albany,  K.  Y 

American  Dredsing  Co.,  Pliiladelpbia,  Pa 

Virginia  Dredging  Co  ,  Richmond,  Va 

Delaware  Construction  Co.,  Wilmington,  Del 
Frank  C.  Somers,  Camden,  If.  J 


Per  cubic 
yard. 

Amount 

CenU. 
25| 
21 

19 
"A 

$14,585 

11,070 

7,038 

10,830 

10,203 

Contract  (dated  November  6,  1896)  entered  into   with  the   Virginia  Dredging 
Company. 


COMMERCIAL  STATISTICS. 


The  following  statement  of  the  foreign  and  domestic  commerce  of  the  Schuylkill 
River  for  the  years  ending  December  31,  1895  and  1896,  has  been  compiled  from 
returns  made  to  this  ofQce  by  shippers,  consignees,  and  carriers: 

Freight  movement. 


Articles. 


▲RBIYINO. 


Asphalt . . 
Cbemioals 
CUi 


Ay 

Coal 

Hay 

Ice 

Iron  ore 

Lumber 

Stone,  building. 
Stone,  paving... 

Ssnd 

Wood,  cord 

Miscellaneous  .. 


Total 


DEPAHTING. 


Asphalt 

Chemicals 

Coal 

Grain 

Ice 

Manure 

Petroleum  oil  and  products. 
Miscellaneous 


Total 


1805. 


Tons. 


10, 140 

18,100 

3,201 

301,400 

1,664 

05,394 

125,956 
76,589 
51, 414 
24,615 

450,  562 
12,776 

117, 177 


1,807,185 


2,223 

251,245 

34,755 

2,502 

67,678 

1,050,930 

63,474 


1,481,867 


Value. 


$301,440 

91,834 

5,119 

995.765 

13,189 

165,788 

629,780 

499.895 

428,631 

06,499 

226,666 

66,125 

7, 152, 193 


10,672,924 


30,378 

901,096 

618, 700 

7,686 

02,003 

18, 008, 184 

3. 258, 297 


1886. 


Tons. 


13,203 

17,729 

1,839 

385,725 

1,547 

115,470 

80,481 

60,624 

23,883 

7,989 

467, 802 

27,084 

77,184 


1, 280, 650 


567 

2,868 

197,284 

62,450 


88,682 

1, 542, 898 

89,086 


Value. 


$191,295 

91,277 

2,939 

1,369,024 

12,285 

231,040 

482,886 

361, 781 

106, 878 

80,456 

250,191 

100,613 

5,224,567 

t_ 


8, 545, 232 


28,850 

60,071 

760.462 

786.000 


132,534 

20, 489, 040 

3,485,919 


22,916,844      1,988,835      25,752,376 


APPENDIX   O— REPORT   OF   MAJOR   RAYMOND. 


1213 


Vessel  movemenU 


ClAAS. 

1896. 

1896. 

ArriTals. 

Departaren. 

Arrivals. 

224 

445 

4,489 

Departures. 

RtAaniAm . .............................. 

146 

651 

3.919 

1,010 

382 

1,970 

1,032 

Sailio  n  vessels - - 

290 

f ?AnAl  DOftt-H HuA  barffimi ...............t-.^rct-rT 

2,341 

ToUJ 

4,716 

3,312 

5,168 

3,668 

G  4. 

IMPROVEMENT  OF  ICE  HAEBOE  AT  MAECUSHOOK,  PENNSYLVANIA. 

An  account  of  this  improvement  is  contained  in  the  Annual  Eeport 
of  the  Chief  of  Engineers  for  1896,  page  918. 

Since  1889  expenditures  have  been  confined  to  maintenance  and 
repairs. 

During  the  past  fiscal  year  no  work  was  done.  It  is  proposed  to 
repair  the  lower  landing  pier  during  the  current  working  season,  at  an 
estimated  cost  of  $1,000. 

The  funds  now  available  are  considered  sufficient  for  all  probable 
necessities. 

This  work  is  located  in  the  collection  district  of  Philadelphia.  This  is  the  nearest 
port  of  entry,  the  collections  daring  the  year  ending  December  31, 1896,  amonntinff 
to  $12,657,806.4/}.  The  nearest  fort  and  light-honse  are,  respectively,  Fort  Mifflin  and 
Christiana  Light. 

Money  statement. 

July  1,  1886,  balance nnezpended $2,415.72 

July  1, 1897,  balance  onexpended 2,415.72 


APPROPRIATIONS. 


Act  of— 

June  23;  1866 :.  $5,000 

March  2, 1867 94,000 

January  14, 1880 35,000 

March  3, 1881 30,000 

AugU8t2,1882 15,000 


Act  of— 

August  5, 1886 $16,000 

August  11, 1888 15,000 

September  19, 1890 5,000 


Total 214,000 


EXPENDITURES. 


Tofial  to  June  30, 1897 $211,584.28 


CONSTEUCTION  OF  lEON  PIEE  IN  DELAWAEE  BAY,  NEAE  LEWES, 

DELAWARE. 

An  account  of  this  work  is  contained  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1896,  page  920. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  $7,660  for  the 
maintenance  and  repair  of  this  pier. 

On  September  11,  1896,  a  project  for  the  application  of  the  funds 
appropriated  was  submitted  to  the  Department  and  approved  Septem- 
ber 18, 1896.  This  project  provides  for  the  repair  of  the  fender  system 
and  the  superstructure  of  the  pier.  Work  under  this  project  will  be 
undertaken  during  the  coming  fiscal  year.  During  the  past  fiscal  year, 
three  of  the  cast-iron  colamns,  used  in  repairing  the  pier  in  1891,  were 
undermined  by  scour  and  dropped  out  of  their  caps. 
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The  advertisiug  of  the  work  has  been  postponed  uDtil  all  danger  of 
a  continuation  of  the  damage  to  this  part  of  the  stractare  is  passed. 

ThiB  pier  is  in  the  collection  district  of  Delaware^  the  nearest  port  of  entry  being 
Wilmington,  where  the  amount  of  revenue  collected  during  the  year  ending  Decem- 
ber 31, 1896,  was  $10,160.  The  nearest  fort  and  light-house  are,  respectively,  Fort 
Delaware  and  Delaware  Breakwater  Light. 

Money  statement 

July  1, 1896,  balance  unexpended $7,660.00 

July  1, 1897,  balance  unexpended 7,660.00 


APPROPRIATIONS. 


Act  of— 

July  15,  1870 $225,000 

June  23, 1874 10,000 

March  3, 1875 25,000 

March  3, 1875 15,000 

August  14, 1876 30,000 

June  18, 1878 20,000 

March  3, 1879 10,500 


Act  of— 

June  14, 1880 $10,000 

March  3, 1881 10,000 

August  2, 1882 13,000 

April  4, 1890 10,000 

June  3, 1896 7,660 

Total 386,160 


EXPENDITURES. 

Total  to  June  30, 1897 $378,500 


G6. 

IMPROVEMENT  OF  DELAWARE  BREAKWATER,  DELAWARE. 

An  account  of  this  improvement  is  contained  in  the  Annual  Eeport 
of  the  Chief  of  Engineers  for  1896,  page  922. 

Work  under  the  contract  dated  November  16,  1894,  with  George 
Willett  Andrews,  of  Biddeford,  Me.,  for  depositing  stone  in  cavities 
and  building  a  part  of  the  superstructure  of  the  breakwater,  was  com- 
pleted on  October  15, 1896.  Under  this  contract  16,149 J§5^  tons  of 
stone  was  x)]aced  in  the  work,  of  which  7,532 j^^f^  tons  was  deposited 
during  the  past  fiscal  year. 

Under  date  of  Sei)tember  16, 1896,  contract  was  entered  into  with 
John  F.  Donovan,  of  New  York,  N.  Y.,  for  continuing  the  work  of 
closing  the  gap  in  the  breakwater  by  furnishing  and  depositing  stone 
to  the  extent  of  the  funds  available,  the  work  to  be  commenced  on  or 
before  April  1, 1897,  and  completed  on  or  before  June  30,  1898.  Work 
under  this  contract  was  commenced  on  April  1, 1897,  and  is  now  in 
progress,  and  during  the  past  fiscal  year  about  9,546  tons  of  stone  were 
deposited. 

The  total  amotmt  of  stone  deposited  in  the  work  during  the  past 
fiscal  year  was  about  17,078  tons.  The  total  quantity  deposited  under 
the  present  project  is  about  180,176  tons. 

The  present  condition  of  the  work  is  as  follows: 

The  substructure  has  been  fully  completed  to  the  level  of  mean  low 
water.  The  superstructure  ha«  been  fully  completed  for  a  distance  of 
464  feet  from  the  ice  breaker  and  partly  constructed  for  a  further  dis- 
tance of  46  feet. 

Under  the  present  contract  the  superstructure  has  been  partially 
completed  for  a  distance  of  150  feet  from  the  breakwater. 

Owing  to  the  low  prices  obtained  in  the  last  contract,  the  work  can 
be  fully  completed  with  funds  now  available,  and  no  further-appropria- 
tion is  required. 

It  appears  from  a  survey  of  the  Breakwater  Harbor  made  in  June 
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1897^  that  slight  shoaling  has  continued  over  the  middle  bar  and  scour, 
has  taken  place  between  the  bar  and  the  Delaware  shore. 

The  commercial  statistics  of  the  harbor  at  and  in  the  vicinits'  of  this 
breakwater  are  given  in  connection  with  the  report  on  the  Harbor  of 
Eefuge,  Delaware  Bay,  Del. 

This  work  is  situated  in  the  coUection  district  of  Delaware.  Wilmington  is  the 
nearest  port  of  entry,  at  which  the  revenae  collected  during  the  year  euding  Decem- 
ber 31,  u&Sf  was  $10,160.  Fort  Delaware  is  the  nearest  i^rt  and  the  Breakwater 
Light  the  nearest  light-honse. 

Money  statement. 

Jnly  1, 1896,  balance  unexpended $108,365.49 

June  30,  18£r7,  amount  exi>ended  during  fiscal  year 22,003.93 

July  1, 1897,  balance  unexpended 86,361.56 

Julyl,  1897,  outstanding  liabilities $22,242,18 

J  uly  1, 1897,  amount  covered  by  uncompleted  con  tracts 47, 657. 82 

69,900.00 

July  1, 1897,  balance  available 16,461.56 


APPROPRIATIONS. 


Act  of— 

May  7, 1822 

May  23, 1828 

April  23, 1830 

March  2, 1831 

July  3,  1832...- 

March  3, 1833 

June  28, 1834 

March  3, 1835 

July2,1836 

Jnly  4, 1836  (surrey) 

March  3, 1837 

July  7, 1838 

August  30, 1852 


$22,  700. 00 
250,000.00 
162, 000. 00 
208,000.00 
270, 000. 00 
270, 000. 00 
270, 000. 00 
100,  000. 00 
100, 000. 00 
1,000.00 
141,  (KX).  00 
150,000.00 
30, 000. 00 


Act  of— 

June  23, 1866 $107,910.00 

March  2, 1867 109,493.70 

August  2, 1882 125, 000. 00 

July5,1884 75,000.00 

August  5, 1886 56,250.00 

August  11, 1888 100,000.00 

September  19, 1890 80, 000. 00 

July  13, 1892 50, 000.00 

August  17, 1894 50,000.00 

June3,1896 80,000.00 

Total 2,808,353.70 


Total  amount  appropriated  under  present  project  to  June  30, 1897. 


$616, 260. 00 


KXPKNDITURBS. 


Total  to  June  30, 1897 $2,721,992.14 

Total  under  present  project  to  June  30, 1897 529,888.44 


Ahstraoi  of  propasalt  far  fumUhing  and  deponting  stone  in  the  Gap  at  the  Delaware 
Breakwater,  l)elaware,  opened  September  9, 1896,  by  MaJ.  C,  W.  Raymond,  Corps  of 
Engineers, 


Ko. 


I 
2 
3 

4 
6 
6 
7 


Ksme  and  address  of  bidder. 


Wiii.B.Gray,  Baltimore,  Md 

John  F.  Donovan,  New  York,  N.  T 

John  L.  Grim,  Philadelphia,  Fa 

Wm.S.  White,  Rockland,  Me 

John  A.  Booker,  New  York,  N.  Y 

George  Willett  Andrews,  Biddeford,  Me 
David  V.  Howell,  New  York,  N .  Y 


Stone  for 

Large 

leveling 

stone  to  be 

npper  sur- 
face, etc. 

placed  in 

saperstruc* 

(14,700 

tnre  (9,300 

tons),  per 

tons),  per 

ton. 

ton. 

$2.23 

$4.21 

2.33 

2.38 

2.60 

3.15 

2.85 

3.65 

2.66 

2.95 

4.12 

4.12 

2.18 

3.48 

Amonnt. 


$71,934 
55,920 
66,045 
68,490 
64,920 
98,880 
64,410 


Contract  (dated  September  15, 1896)  entered  into  with  John  F.  Donoyan.  In  progress. 
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COMTRAGT  IN  FOBCE,  WITH  NAME  OF  CONTRACTOR,    DATE  OF.  APPROVAL,   OF  BEGIN- 
NING WORK,  AND  EXPIRATION. 

With  John  F.  Donovan,  of  New  York,  N.  Y.,  dated  September  15  and  approved 
Ootober  15^  1886,  for  furnishing  and  depositing  stone  in  the  Gap.  To  be  commenced 
on  or  before  April  1,  1897,  and  completed  on  or  before  June  30,  1898. 


G7. 

CONSTRUCTION  OP  HARBOR  OF  REFUGE,  DELAWARE  BAY,  DELAWARE. 

The  river  aod  harbor  act  of  Jnne  3, 1896^  contains  an  appropriation 
of  $5,000  for  the  constraction  of  this  harbor  in  accordance  with  plans 
sabmitted  by  the  Chief  of  Engineers  on  January  29,  1892.  The  act 
contains  the  following  provisions: 

Provided,  That  contracts  may  be  entered  into  by  the  Secretarj  of  War  for  snob 
material  and  work  as  may  be  necessary  to  complete  said  harbor  of  refuge,  to  be  paid 
for  as  appropriation  majr  from  time  to  time  be  made  by  law,  not  to  exceed  in  the 
aggregate  four  million  six  hundred  and  sixty  thousand  dollars,  exclusive  of  the 
amount  herein  appropriated:  Provided  further,  That  in  making  such  contracts  the 
Secretary  of  War  shall  not  obligate  the  Government  to  pay  in  any  one  fiscal  year, 
beginning  July  first,  eighteen  hundred  and  ninety -seven,  more  than  twenty-five  per 
centum  of  the  whole  amount  authorized  to  be  expended. 

The  plans  submitted  by  the  Chief  of  Engineers  on  January  29, 1892, 
are  contained  in  the  report  of  a  commission  of  engineer  officers,  dated 
January  6, 1892,  and  printed  in  House  Ex.  Doc.  No.  112,  Fifby-second 
Congress,  first  session,  and  also  in  the  Annual  Eeport  of  the  Chief  of 
Engineers  for  1892,  page  941.  This  commission  was  constituted  under 
the  provisions  of  the  river  and  harbor  act  of  September  19, 1890,  with 
a  view  of  determining  the  best  site  near  the  mouth  of  Delaware  Bay 
for  a  national  harbor  of  refuge  suitable  for  deep-draft  vessels. 

The  plans  provide  for  the  formation  of  a  harbor  by  the  construction 
of  a  stone  breakwater  located  upon  the  line  of  least  depth  along  the 
eastern  branch  of  the  shoal  known  as  th'e  <' Shears,"  situated  about  2| 
miles  north  of  the  existing  breakwat.er.  Against  the  heaviest  storms, 
those  from  the  east-northeast,  the  projected  harbor  has  a  protected 
anchorage  area  of  552  acres  with  a  minimum  low-water  depth  of  30  feet, 
and  an  additional  area  of  237  acres  with  a  minimum  low- water  depth  of 
24  feet.  It  will  furnish  free  and  good  anchorage  to  more  than  a  thou- 
sand vessels  at  once.  The  project  provides  for  the  construction  of  a 
row  of  ice  piers  across  the  upper  end  of  the  harbor  to  protect  it  from  ice 
descending  the  bay.  The  cost  of  the  work .  as  estimated  by  the  Com- 
mission was  $4,665,000. 

During  August  and  September,  1896,  soundings  and  borings  were 
made  along  the  site  of  the  proposed  breakwater  to  determine  the  exact 
character  of  the  bottom  and  to  ascertain  whether  changes  have  occurred 
since  the  survey  made  under  the  directions  of  the  Commission  in  1891. 
It  was  found  that  no  material  changes  have  occurred  and  that  the 
bottom  is  very  compact. 

A  project  for  the  execution  of  the  principal  part  of  this  work,  dated 
September  3, 1896,  was  approved  by  the  Secretary  of  War  on  October 
14, 1896.  It  provides  for  the  construction  of  the  harbor  of  refuge, 
except  the  ice  piers,  in  accordance  with  the  general  project  approved 
by  Congress,  the  work  to  be  done  under  the  continuous-contract  sys- 
tem and  to  be  paid  for  from  appropriations  made  from  time  to  time  by 
law.  The  construction  of  the  ice  piers  was  not  provided  for  in  this 
project,  since  it  is  believed  that  they  can  be  better  designed  and  located 
and  more  economically  constructed  after  a  portion  of  the  breakwater 
has  been  completed. 

Under  date  of  February  5,  1897,  contract  was  entered  into  with 
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Messrs.  Hughes  Brothers  &  Bangs,  of  Syracase,  N.  Y.,  for  the  con- 
stmction  of  the  entire  breakwater  in  accordance  with  the  approved 
project.  The  contract  requires  the  placing  of  200,000  tons  of  stone  dur- 
ing the  year  ending  December  31, 1897,  and  the  continuance  of  the  work 
as  rapidly  as  may  be  required  to  the  extent  of  placing  280,000  tons  dur- 
ing any  one  calendar  year,  provided  sufficient  funds  are  available  for 
payment  therefor.  The  breakwater  is  to  be  completed  on  or  before 
December  31, 1001,  unless  prevented  by  lack  of  funds. 

The  work  of  constructing  the  breakwater  was  commenced  on  May  4, 
1897,  by  the  erection  of  a  stake-light  at  the  initial  point  for  the  pro- 
tection of  navigation  and  the  deposit  of  628  tons  of  stOne.  During  the 
past  fiscal  year  about  9,035  tons  of  stone  were  deposited  in  the  work. 

With  the  low  price  provided  for  in  the  contract,  tlie  estimated  cost  of 
executing  the  project  should  be  greatly  reduced.  The  cost  will  depend 
to  some  extent  upon  the  rate  of  progress,  and  this  will  depend  upon  the 
amounts  annually  appropriated.  If  the  appropriations  are  sufficient  to 
provide  for  the  rapid  and  economical  execution  of  the  work,  it  is  believed 
that  the  total  cost  will  not  exceed  $2,350,000,  or  about  one-half  the 
original  estimate. 

The  great  value  of  this  harbor  to  commerce  is  due  to  its  location.  It 
is  about  equidistant  from  New  York,  Philadelphia,  and  the  capes  of 
Ohesapeake  Bay  (the  ocean  entrance  to  the  ports'of  Baltimore,  Norfolk, 
and  Newport  News),  and  is,  therefore,  an  especially  convenient  point  of 
call  for  the  entire  commerce  of  the  North  Atlantic  coast.  It  is  now 
largely  used  by  vessels  awaiting  orders  to  ports  for  discharge  or  load- 
ing, although  the  anchorage  is  exposed  and  dangerous,  as  only  small 
vessels  can  find  shelter  in  the  old  breakwater  harbor. 

The  statistics  appended  to  this  report  show  the  importance  of  this 
anchorage  even  under  the  present  disadvantageous  conditions.  As  an 
example  of  the  value  of  the  commerce  at  this  locality,  it  may  be  men- 
tioned, as  a  single  item,  that  during  the  year  1896  233  vessels,  laden 
with  about  450,(K)0  tons  of  sugar,  arrived  at  this  harbor.  The  value  of 
these  cargoes  is  estimated  at  $32,000,000  and  the  approximate  value  of 
the  vessels  at  more  than  $8,000,000. 

By  the  construction  of  this  breakwater  the  usefulness  of  this  anchor- 
age will  be  greatly  increased,  not  only  as  a  port  of  call  but  also  as  a 
harbor  of  refuge.  Vessels  bound  from  northern  to  southern  or  from 
southern  to  northern  ports  will  be  able  to  go  to  sea  in  doubtful  weather 
with  the  assurance  of  finding  ample  protection  at  the  Delaware  Gapes 
if  overtaken  by  storms. 

This  work  is  situated  in  the  collection  district  of  Delaware.  Wilmington  is  the 
nearest  port  of  entry,  at  which  the  revenue  collected  during  the  year  ending 
Decemher  31,  1896,  was  $10,160.  Fort  Delaware  is  the  nearest  fort,  and  the  Break- 
water light  the  nearest  light-house. 

Money  statement. 

Jnly  1, 1896,  balance  unexpended $5,000.00 

Amount  appropriated  by  sundry  civil  act  approved  June  4, 1897 394,334.00 

399, 334. 00 

June  80, 1897,  amount  expended  during  fiscal  year 2, 394. 02 

July  1, 1897,  balance  unexpended 396,939.98 

July  1, 1897,  outstanding  liabilities $10,695.18 

Jnly  1, 1897y  amount  covered  by  uncompleted  contracts —  386, 244. 80 

'  Amount  (estimated)  required  for  completion  of  existing  project 2, 350, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

i      90,  1899 : 800,000.00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t    harbor  acts  of  1866  and  1887  and  of  sundry  civil  act  of  June  4, 1897. 

SKa  97 ^77 
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APPROPRIATIONS. 

Act  of— 

Junes,  1896 $5,000.00 

June  4,  1897 394,334.00 

Total 399,334.00 

EXPENDITURES. 

Total  to  June  30,  1897 $2,394.02 


Abstract  of  proposals  for  construcUng  slime  breakwater  in  Delaware  Bay,  Delaware, 
opened  December  lOy  1896,  by  Maj,  C.  W,  Raymond,  Corps  of  Engineers. 


No. 


1 
2 
3 
4 
6 
6 
7 
8 
9 
10 
11 

12 


Name  and  addresB  of  bidder. 


13 


Jamos  MoCarron,  Philadelphia,  Pa 

The  National  Contracdug  Co.,  New  York,  N.  Y , 

JohnL.  Grim,  Philadelphia,  Pa 

John  M.  Sharp,  PhiUdelphia,  Pa 

Hushes  Bros.  &  Bang^s,  Syracuse,  K.  Y 

Chnstie  dcLowe,  Chicago,  111 

Wm.  B.  Gray,  Baltimore,  Md 

Andrew  Onderdonk.  New  York,  N.  Y 

G  William  &  Miller,  Philadelphia,  Pa 

William  Bailey  Thomas,  Atlanta,  Ga 

John  Fierce  and  Thomas  E.  Crimmins,  New  York, 
N.  Y.,  and  J.  W.  Hoffinan,  Philadelphia,  Pa 

Booth  Bros.  &  Hurricane  Isle  Granite  Co.,  New 
York,  N.  Y.;  Rockport  Granite  Co.,  Rookport, 
Mass. :  MoClenahan  &  Bro.  Granite  Co.,  Port  De- 
posit, Md..  and  The  Brandy  wine  Granite  Co.,  Wil- 
mington, Bel 

Venable  Construction  Co.,  Atlanta,  Ga 


Approximate  qnuititiee. 


Stone  placed 

in  the  so b- 

sirnctnre 

(1,210,665 

tons  of  2,000 

pounds),  per 

ton. 


Stone  placed 
in  the  super- 
structure 
(173,745  tons 

of  2, 000 

pounds),  per 

ton. 


Amount. 


$1.31 

$1.39 

1.59 

1.93 

1.43 

2.92 

2.371 

3.75 

L18| 

l.lSi 

1.50 

2.50 

2.30 

8.04 

1.80 

8.00 

2.46 

8.90 

2.05 

2.30 

2.28 
2.76 


3.98 
3.80 


$1,827, 
2,260, 
2,288, 
3,.'>26, 
1,«38, 
2,250, 
8,312, 
2,700, 
3, 655, 
2,881, 


476.70 
285.20 
686.35 
873.18 
795.33 
360.00 
714.30 
432.00 
841.40 
476. 75 


2,616,534.90 


3,391,288.05 
4,001,666.40 


Contract  (dated  February  5,  1897)  entered  into  with  Hughes  Bros.  &  Banjcs.    In 
progress. 


CONTRACT    IN  FORCE,  WITH    NAMES  OF    CONTRACTORS,  DATE    OF   APPROVAL,   OF 

BEGINNING   WORK,   AND  EXPIRATION. 

With  Hughes  Bros.  &  Bangs,  of  Syraonse,  N.  Y.,  dated  February  5  and  approved 
February  20,  1897,  for  complete  execution  of  the  work  of  constructing  a  stone 
breakwater,  to  be  paid  for  as  appropriations  may  be  made  from  time  to  time  bylaw. 
To  be  commenced  on  or  before  May  1,  3897,  and  completed  on  or  before  December 
31,  1901,  unless  prevented  by  lack  of  funds. 


COMMERCIAL  STATISTICS. 


During  the  year  ending  December  31,  1896,  the  following  vessels  called  at  Dela- 
ware Breakwater  for  the  reasons  given : 


Steamers. 

Ships.    Barks. 

! 

Brigs. 

Schooners. 

Barges. 

Total. 

For ordeni  .. .................... 

114 
68 

19 
5 

52 
16 

1 

16 
11 

1 

33 

1,223 

7 

96' 

234 

For  harbor 

1,413 

In  distrfiAii    - ..•••..••••••. 

8 

i 

Total 

182 

24 

69 

27 

1,263 

00 

1,656 
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G  8. 

IMPROVEMENT  OF  RANCOCAS  RIVER,  NEW  JERSEY. 

An  acoonnt  of  this  improvement  is  contained  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1896,  page  925. 

The  original  project  adopted  in  1881  provided  for  the  improvement 
of  the  main  river  and  the  Mount  Holly  Branch  and  contemplated  no 
improvement  in  the  Lumberton  Branch.  The  river  and  harbor  act  of 
June  3, 1896,  appropriated  92,000  for  continuing  this  improvement,  this 
sum  to  be  exi)ended  in  the  improvement  of  the  Lumberton  Branch. 

During  the  past  fiscal  year  the  Lumberton  Branch  was  surveyed  as 
far  as  Lumbeiix>n,  N.  J.,  and  a  project  for  its  improvement  was  sub- 
mitted on  June  24, 1897.  The  project  provides  for  the  formation  by 
dredging  of  a  channel  30  feet  wide  and  6  feet  deep  at  mean  low  water 
through  the  shoals  at  Pattersons  Landing  and  below  and  above  Pax- 
sons  Landing,  which  are  the  only  important  obstructions  to  navigation. 
Should  the  project  receive  the  approval  of  the  Department,  it  is  pro- 
posed to  do  the  work  during  the  present  season.  It  can  be  completed 
w^th  funds  now  available. 

This  work  is  sitnated  in  the  3oUection  district  of  Bnilington,  N.  J.,  which  is  the 
nearest  port  of  entry,  at  which  iio  revenue  was  coUected  during  the  year  ending 
December  31^  1896.  The  nearest  fort  is  Fort  MifSin,  and  the  Horseshoe  lights  are 
the  nearest  light-houses. 

Money  statement 

July  1, 1S96,  balance  unexi>ended $2,399.70 

June  30, 1897,  amount  expended  during  fiscal  year 232.41 

July  1, 1897,  balance  unexpended ^ 2,167.29 

July  1, 1897,  balance  remaining  from  appropriation  of  August  17,  1^, 
not  available  for  expenditure  under  existing  project 399. 70 

July  1, 1897,  balance  avaUable 1,767.59 


APPROPRIATIONS. 

Mount  Holly  Branch. 

Act  of— 

March  3, 1881 $10,000.00 

August  2,  1882 10,000.00 

September  19, 1890 10,000.00 

July  13, 1892 5,000.00 

August  17,1894 3,000.00 

38,000.00 
LnmherUm  Braiuh, 

Act  of  June  3, 1896 2,000.00 

Total 40,000.00 

KXPENDirURKS. 

Total  to  June  30, 1897 $37,732.62 

Carried  to  the  surplus  fund  in  July,  1890 100.09 
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COMMERCIAL  STATISTICS. 

Arrivals  and  departures  of  vessels  for  the  years  ending  December  SI,  1895  and  1896. 


Arrivals. 

Departures. 

Kind  of  Tesaels. 

1896. 

1896. 

1895. 

1896. 

No. 

Tons. 

85,000 

8,800 

425,000 

100,000 

No. 

Tons. 

No. 

Tons. 

No. 

Tons. 

445 

158 

1,685 

1,000 

396 

107 

1,424 

2,023 

79,600 

6,420 

427,200 

202, 300 

445 

158 

1,685 

1,000 

85,000 

8,800 

425,000 

100,000 

398 

107 

1,424 

2,023 

79,600 
6,420 

Railin ir  v^mwIh .......  t..^^. 

Bftrcrea .   .. 

427,200 
202,300 

CftnR)  bofttff ,,,r-.Tr 

Total 

3,288 

618, 800 

3,952 

715, 520 

3,288 

618,800 

3,952 

715. 520 

Freight  statement. 


Articles. 


ABRivnro. 


Chemicals 

Coal 

Iron,  pig 

Lime 

Lumber 

Manure 

General  merchandise, 


Total 


DBPABTIMO. 


Brick 

Canned  goods 

Sand,  molding 

Sand  and  gravel 

Produce 

Creneral  merchandise 


1895. 


Tona. 


5,900 
19,  998 
5,000 
5,500 
2,000 
38,000 
7,841 


84,239 


9  000 

500 

93,000 

172, 775 

10,500 

1,500 


Total 287,275 


Value. 


$37,400 
79,902 
50,000 
11,000 
26,000 
57,000 

733,200 


994, 502 


20,000 

26,000 
130,500 

86,  010 
420,000 

53,500 


745, 010 


1896. 


Tons. 


6,300 

16,400 

4,000 

4,000 

1,000 

37,500 

11,800 


81,000 


10,000 

500 

66,700 

149,725 

3,600 

1,000 


231  525 


Value. 


140,300 
60,000 
45,000 
8,000 
21,000 
50,000 

397,000 


611,000 


22,000 
25,000 
93,425 
69,890 
140.000 
23,500 

363,815 


Gg. 

IMPROVEMENT  OF  ALLOWAY  CREEK,  NEW  JERSEY. 

An  acGonnt  of  this  improvement  is  contained  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1896,  page  928. 

Under  date  of  March  16, 1897,  contract  was  entered  into  with  John 
L.  Grim,  of  Philadelphia,  Pa.,  for  the  construction  of  about  400  linear 
feet  of  pile  dike  and  the  dredging  of  about  7,500  cubic  yards  of 
material,  scow  measurement,  from  the  channel  of  the  creek  above 
Upper  Hancock  Bridge. 

During  the  past  fiscal  year  404  feet  of  dike  was  constructed. 

This  work  is  situated  (h  the  collection  district  of  Bridgeton,  N.  J.,  which  is  the 
nearest  port  of  entry,  at  which  no  revenue  was  collected  during  the  year  ending 
December*31,  1896.  The  nearest  fort  is  Fort  DelawarCi  and  the  Reedy  Island  Light 
is  the  nearest  light- house. 

Money  statement, 

July  1,1896,  balance  unexpended $3,001.28 

June  dO,  1897,  amount  expended  during  fiscal  year 236. 20 

July  1, 1897,  balance  unexpended 2, 766. 08 

July  1, 1897,  amount  covered  by  uncompleted  contracts 2, 766. 08 


'Amount  (estimated)  required  for  completion  of  existing  project. 


10, 000. 00 


.  Amountthatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1899    10, 000. 00 
^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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APPBOPBIATIONS. 

Act  of— 

September  19, 1890 $6,000.00 

July  13,1892 3,000.00 

August  17, 1894 3,000.00 

June  3, 1896 3,000.00 

Total 15,000.00 

EXPKNDITURES. 

Total  to  June 30,1897 $12,233.92 


Ah$traoi  of  propoaaU  for  conttruoHng  a  pile  dike  and  dredging  in  Alloway  Creek,  New 
Jersey f  opened  March  10, 1897,  ig  Maj,  C,  W,  Raymond,  Corps  of  Engineers^ 


No. 


1 
2 
8 


Name  and  addresa  of  bidder. 


Frank  C.  Sonera,  Cainden,N.J 

John  L.  Grim,  Philadelphia,  Pa 

Delaware  Conatruction  Co.,  Wilmington,  Del. 


Approxlmato  qoanti- 
tiea. 


-  Timber 

work  of 

dike,in- 

oludinff 

iron  WOK 

(400  linear 

feet),  near 

linear  foot. 


18.78 
8.60 
5.26 


Material  to 
beremoTed 
(7,500  oabio 
yMPd8),per 
cabioyard. 


ChiUt. 


23 

18 
15 


Amount. 


$8,217 
2,790 
8,225 


Contract  (dated  March  16, 1897)  entered  into  with  John  L.  Grim.    In  progress. 


CONTRACT  IN  FORCE,  WITH  NAME  OF  CONTRACTOR,  DATE  OF  APPROVAL,  OF  BEGINNING 

WORK,  AND  EXPIRATION. 

With  John  L.  Grim,  of  Philadelphia^  Pa.,  dated  March  16, 1897,  not  yet  approved, 
for  constructing  a  pile  dike  and  dredg^nff ;  to  be  conunenced  on  or  before  May  1, 1897, 
and  completed  on  or  before  Jnly  31, 1897. 


COMMERCIAL  STATISTICS. 


Arrivdle  and  departures  of  vessels  for  the  years  ending  December  SI,  1896  and  1896. 


Arrivals. 

Departnrea. 

Kind  of  veaaeL 

1805. 

1896. 

1895. 

1896. 

No. 

T0D8. 

No. 

Tona. 

No. 

Tons. 

No. 

65 
86 
62 

Tona. 

Steamera 

66 
85 
62 

6,850 
8,500 
9,800 

66 
36 
62 

6,850 
8,600 
9,800 

66 
36 
62 

6,850 
8,500 
9,300 

6,850 

Sailing -veaaela 

Bargea  and  canal  boata • 

8,600 
0.800 

Total 

162 

19,660 

162 

19,660 

162 

10,660 

162 

19,660 
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IMgki  Biaiemei^t, 


Aitlolei. 


▲BBiyxNa. 

c«a 

OUu  land 

Lumber 

Oyster  shellB 

Sodaaah 

TinpUte 

MlaoeUaneona 

Total 

DKPABTINQ. 

Canned  goods 

Glaaa 

Grain  and  fum  prodnoe 

Ship  timber « 

MiaoeUaneona 

Total 


1896. 


Tons. 


9,000 
1,600 
4.000 
2,500 
450 
1,800 
9,000 


27,850 


8.600 
2.000 
8,600 
150 
1,000 


16,150 


Yalne. 


$22,600 

1,760 

40,000 

6,000 

9,000 

112,000 

200,000 


890,260 


382,500 

110,000 

60,000 

8,500 

4.000 


660,000 


1896. 


Tons. 


9,000 
1,700 
8,500 
2,600 
460 
1,300 
9,000 


27,460 


8,000 
2,  COO 
8,600 
125 
1,000 


14.626 


Valae. 


$28,000 

1,850 

87,000 

5,000 

8,500 

110,000 

197,000 


382,350 


879.000 

110,000 

68,000 

3,000 

8,500 


663,600 


G  10. 

IMPROVEMENT  OF  DENNIS  CREEK,  NEW  JERSEY. 

An  accoaut  of  this  improvement  is  contained  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1896^  page  92\K 

Under  date  of  March  15, 1896,  contract  was  entered  into  with  Frank 
0.  Somers,  of  Gamden,  N.  J.,  for  dredging  about  40,000  cubic  yards  of 
material  and  removing  an  old  wreck  from  the  channel.  Work  under 
this  contract  was  commenced  on  March  22,  1897. 

During  the  past  fiscal  year  38,613  cubic  yards  of  material  were 
dredged  from  the  channel,  and  the  wreck  was  removed,  work  under 
the  contract»being  completed  on  May  13, 1897.  By  this  work  the  entire 
improvement  was  completed. 

This  work  is  situated  in  the  collection  district  of  Bridgeton,  N.  J.,  which  is  the 
nearest  porttof  entry,  at  which  no  revenue  was  collected  during  the  year  ending 
December  31,  1896.  The  nearest  fort  is  Fort  Delaware,  and  the  Maurice  River  Light 
is  the  nearest  light-house. 

Money  statement. 

July  1, 1896,  balance  unexpended $5,000.00 

June  30, 1897,  amount  expended  during  fiscal  year 4, 701. 05 

July  1, 1897,  balance  unexpended 298.95 


APPROPRIATION. 

Act  of  June  3, 1896 $5,000.00 


EXPBin>ITURES. 

Total  to  June  30, 1897 4,701.05 
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Ahatraci  of  propoBala  for  dredging  in  Dennis  Creek,  New  Jersey y  opened  March  10, 1897, 

hy  Maj,  C  W.  Raymond,  Corps  of  Engineers, 

[Approximate  quantiiy  of  material  to  be  remoTed,  inolading  removal  of  wreck  below  DemdsTille 

Bridge,  40,000  cable  yards.] 


Ko. 


1 
2 
3 

4 


Name  and  address  of  bidder. 


Frank  C.  Somers,  Camden,  K.  J 

Delaware  Construction  Co.,  Wilmington,  Del 

John  L.  Grim.  Philadelphia,  Pa 

J.  J.  Williams  &  Co.,  Cheater,  Pa 


Per  cubic 
yard. 


Cents. 


11 
17 
18 
12* 


Amount. 


14,400 
6.800 
7,200 
6.000 


Contract  (dated  March  15, 1897)  entered  into  with  Frank  C.  Bomers. 


COMMBRCIAJL    STATISTICS. 


Arrivals  and  departures  of  vessels  for  the  year  ending  December  SI,  1896, 


Kind  of  vesseL 

Arrivals.        Departures. 

Ko. 
87 

Tons. 

Ko. 
37 

Tons. 

Sailing  vessels.......... 

i.oao 

1,020 

Freight  statement. 


Articles. 


Arrivin; 


iving: 

Coal! 

Orsin 

Lime 

Lumber 

Manure 

Stone 

General  merchandise. 


Total 3,868 


Tons. 

1 
Value. 

800 

$1,500 

1,600 

20,000 

400 

600 

600 

6,000 

600 

1,000 

66 

800 

508 

6,300 

8.868 

36,200 

Articles. 


Departing: 

Hay 

Lumber 

Baila 

Wood  (cords) 

Grenaral  merchandise 

Total 


Tons. 


250 
464 

800 
900 
200 


2,604 


Value. 


$1,000 
6,000 
4.000 
3,600 
2.000 


16,600 


G  II. 


IMPBOVEMENT  OF  COOPER  GREEK,  NEW  JERSEY. 

An  account  of  this  improvement  is  contained  in  the  Annual  Eeport 
of  the  Chief  of  Engineers  for  1896,  page  931. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  $37,000  for 
completing  this  improvement,  of  which  amount  $2,500,  or  so  much 
thereof  as  might  be  necessary,  was  to  be  expended  in  rebuilding  the 
dike  on  Government  reservation  in  the  Delaware  Biver  at  Woodbury 
Greek. 

Under  date  of  October  7, 1896,  contract  was  entered  into  with  Frank 
C.  Somers,  of  Camden,  N.  J.,  for  rebuilding  the  dike  on  the  ^Govern- 
ment  reservation  at  Woodbury  Creek.  Work  under  this  contract  was 
completed  on  November  13,  1896,  the  total  amount  expended  being 
$2,600. 
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Under  date  of  October  19, 1896,  contract  was  entered  into  with  A.  M. 
Glegg,  of  Washington,  D.  G.,  for  dredging  about  162,000  cubic  yards 
of  material  from  the  channel  of  the  creek,  in  completion  of  the  project. 
Work  under  this  contract  was  commenced  on  April  12, 1897. 

During  the  past  fiscal  year  55  cubic  yards  of  material,  scow  meas- 
urement, were  dredged  from  the  channel. 

This  work  is  located  in  the  coUection  diBtrictof  Philadelphia.  This  is  the  nearest 
port  of  entrv.  The  collections  during  the  year  ending  December  31,  1896,  amounted 
to  $12,657,803.42.  The  nearest  fort  and  light-house  are,  respeotiyely,  Fort  Mifflin 
and  Schuylkill  River  range  lights. 

Money  statement 

July  1, 1896,  balance  unexpended $37,000.00 

June  30, 1897,  amount  expended  during  fiscal  year 2,889.94 

July  1, 1897,  balance  unexpended 34,110.06 

July  1, 1897,  outstanding  liabilities .• f7.53 

July  1, 1897,  amount  covered  by  uncompleted  contracts 22, 254. 97 

22,262.50 

July  1, 1897,  balance  avaUable 11,847.66 

APPROPRIATIONS. 

Act  June  3, 1896 : $37,000.00 

SXPBNI>ITURB8. 

Total  to  June  30, 1897 $2,889.94 


Ahiiraet  of  propo$aUfor  dredging  in  Cooper  Creek,  New  Jersey f  opened  OetoherSf  1896, 

hy  Maj,  C,  W,  Raymond^  Corps  of  Engineers, 

[Approximate  qaantity  of  material  to  be  removed,  162,600  cubic  yards.] 


No. 


1 
2 
S 

4 
5 
6 


Name  and  addreBS  of  bidder. 


John  P. Raoderson,  Albany,  N.  Y 

American  Dredging  CO.,Pliiladelphla,  Pa 7. 

Virginia  Dredging  Co.,  Richmona,  Va 

Heas  &.  Co.,  D^taroit,  Mich 

FnnkC.  Somere,  Camden,  N.J 

A.  M.  Clegg,  Washington,  D.  C 


Per  cubic 
yard. 


Genu. 
19i 
24 

24 

17| 

13A 


Amount 


$32,093.75 
89,000.00 
82,012.50 
39, 000. 00 
28,843.76 
22,262.50 


Contract  (dated  October  19,  1896)  entered  into  with  A.  M.  Clegg.    In  progress. 


CONTRACT  IN  FORCE,  WITH  NAME  OF  CONTRACTOR,  DATE  OF  APPROVAL,  OF  BEGINNING 

WORK,  AND  EXPIRATION. 

With  A.  M.  Clegg,  of  Washington,  D.  C,  dated  October  19,  .and  approved 
October  27. 1896,  for  the  removal  of  about  162,000  cabic  yards  of  material  f¥om  the 
channel  of  the  river.  To  be  commenced  on  or  before  April  1, 1897,  and  completed 
on  or  before  December  31, 1897. 
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COMMBRCIAL  STATISTICS. 


Arrivals  and  dtparturea  of  vesseU  for  the  year  ending  December  SI,  1896. 


Kind  ot  Teasel. 

Arrivals. 

Departures. 

Ko. 

Tons. 

Ko. 

Tons. 

Btettmern 

2 

60 

600 

6.000 

125,200 

2 

60 

626 

600 

Railing  Temelfl 

6.000 

Biirceff  and  canal  boata 

125,200 

Total 

688 

131,800 

688 

131,800 

Freight  atatemeni. 


Articles. 


Arriving: 

Bricks 

Chemicals 

Cos! 

Fertiliser 

Hay 

Iron,  pig 

Lnmber 

Mannre 

Oil 

Sand 

MiaceUaneous . 


Total. 


Tons. 


800 
8,406 

45.167 
5,241 
1.260 

88,346 
1.545 

25,000 

481 

7,402 

3.494 


187. 101 


Yalne. 


63,600 
08,225 

124.848 

35,900 

8,583 

426,306 

13.460 

87,500 

84,471 

7,344 

663,444 


1,448,571 


Articles. 


Departing: 

Cheimcals 

Fertilisers 

Iron,  mannfaotnred. 

Prodnoe 

Miacellaaeoaa 


Total. 


Tons. 


200 

7.000 

23,615 

32.000 

1.680 


64,495 


YalnA. 


•2,800 
140,000 
472,300 
640,000 
212,388 


1,407,488 


G  12. 


IMPROVEMENT  OF  GOSHEN  CREEK,  NEW  JERSEY. 

• 

An  account  of  this  improvement  is  contained  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1806,  page  933. 

During  1893, 15,770  cubic  yards  of  material,  scow  measurement,  was 
dredged  from  the  channel  below  Goshen  Landing,  thus  practically  com- 
pleting the  improvement  to  the  mouth  of  the  creek.  Work  was  then 
discontinued  until  1897  for  want  of  sufficient  funds. 

Under  date  of  March  15, 1897,  contract  was  entered  into  with  Mr. 
Frank  G.  Somers,  of  Gamden,  N.  J.,  for  constructing  about  600  feet  of 
pile  dike  at  the  entrance  of  the  creek  and  dredging  about  8,000  cubic 
yards,  scow  measurement,  from  the  channel.  Work  under  this  contract 
was  commenced  on  May  18, 1897. 

During  the  past  fiscal  year  the  pile  dike  was  constructed  to  its  proj- 
ected length  of  600  feet  and  8,002  cubic  yards  of  material,  dipper 
measurement,  was  removed  from  the  channel  in  the  vicinity  of  the 
dike,  completing  work  under  this  contract  on  June  30, 1897. 

In  order  to  maintain  the  dredged  channel  at  the  mouth  it  will  be 
necessary  to  extend  the  dike  somewhat  farther  toward  the  shore.  This 
can  be  done  without  increasing  the  original  estimate. 

This  work  is  situated  in  the  collection  district  of  Bridffeton,  N.  J.,  which  is  the 
nearest  port  of  entry,  at  which  no  revenue  was  collected  during  the  year  ending 
December  31, 1896.  The  nearest  fort  is  Fort  Delaware^  and  the  Maurice  Kiver  Light 
is  the  nearest  light-house. 
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Money  statement 

July  1, 1896,  balance  unexpended $6,000.00 

Jane  30, 1897,  amount  expended  during  fiscal  year 162. 60 

July  1, 1897,  balance  unexpended 5,837.40 

July  1, 1897,  outBtanding  liabilities 4, 196. 61 

Jnly  1, 1897, balance  available 1,638.79 

Amount  (estimated)  required  for  completion  of  existing  project 3, 000. 00 

Amount  that  can  be  profitably  expendedin  fiscal  year  ending  June  30, 1899      3, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


APPROPRIATIONS . 

Act  of— 

July  13,1892 $3,000.00 

August  17, 1894 3,000.00 

June  3,1896 3,000.00 

Total 9,000.00 

EXPENDITURES. 

Total  to  June  30, 1897 $3,162  60 


Jhstract  of  proposals  for  oonstructing  a  pile  dike  and  dredging  at  the  nu>uth  of  Goshen 
Creekf  New  Jersey,  opened  March  10,  1897,  by  Maj,  C.  W,  Raymond^  Corps  of 
Engineers, 


No. 


1 
2 
3 


Name  aod  address  of  bidder. 


Frank  C.  Somen,  Camden,  N.  J 

John  L.  Grim.  Philadelphia,  Pa 

Delaware  Construotion  Co.,  Wilmington,  Del. 


Approximate  quan- 
tities. 


Timber 
work  of 
dike,  in- 
cluding 
ironwork 

(600  linear 
feet),  per 

linear  root. 


14.09 
5.38 
7.00 


Material  to 
be  removed 
(8.000  cubic 

yards), 

per  cubic 

yard. 


CenU. 
14 

1? 


Amount. 


H,1U 
4,328 
5.390 


Contract  (dated  March  15, 1897}  entered  into  with  Frank  C.  Somers. 


COMMERCIAL  STATISTICS. 


Arrivals  and  departures  of  vessels  for  the  years  ending  December  Sly  1895  and  1896. 


Arrivals. 

Departures. 

Kind  of  vessel. 

1895. 

1896. 

1895. 

1896. 

No. 

Tons. 
4,000 

No. 

100 

Tons. 
2,000 

No. 

200 

Tons. 
4,000 

No. 

Tons. 

Sailin  e  v**?*! • - 

200 

100 

2,000 
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Freight  statement. 


ArtiolM. 


ASBIVINO. 


Brick 

Coal 

Feitiliser 

Grain 

Iiime 

Lumber 

Genexal  merchandise 


Total 


DEPABTOfO. 


Clams .««« a  ••••••••>••■..... . 

Fertiliser 

Hay 

Oysters  and  oUuns 

Potatoes 

Sand 

Wood 

General  merchandise ». 


Total 


1896. 


Tons. 


800 
1.500 

300 
1,700 
1,500 
1,500 
3,000 


9,800 


900 
1,000 
2,000 


500 
8,000 
2,000 
1,000 


10.400 


Value. 


$1,200 
7,500 

10.500 

30,500 
8,000 

14,  €00 
150,000 


216,700 


9,000 

4,000 

10,000 


1,875 

3,000 

12,000 

15,000 


1896. 


Tons. 


2,000 
1,000 
1,000 
8,000 


2,000 
1,500 


10,500 


600 
1,500 
1,800 

800 
4,000 
1,700 
1,800 


54,875  ,      10,000 


Value. 


$8,000 

6,000 

32,000 

64.000 


19,000 
75,000 


193,000 


2,000 

8,000 

30,800 

1,125 

4,000 

10,000 

27.000 


82,925 


G  13. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 

DoriDg  the  past  fiscal  year  3  wrecks  have  been  removed  under  the 
authority  of  the  act  of  Congress  approved  June  14, 1880. 

In  May,  1896,  the  two-masted  schooner  Palestine^  with  a  cargo  of 
oysters,  struck  on  the  outer  bar  of  Great  Egg  Harbor  Inlet,  Kew 
Jersey,  sprung  aleak,  and  sank  in  the  channel.  The  wreck  being 
considered  a  dangerous  obstruction  to  navigation,  its  removal  was 
recommended. 

In  May,  1896,  while  entering  Great  Egg  Harbor  Inlet,  New  Jersey, 
the  three-masted  schooner  Alice  Bell^  with  a  cargo  of  ice,  was  sunk  in 
the  channel.  The  wreck  being  considered  a  dangerous  obstruction  to 
navigation,  its  removal  was  recommended. 

Under  date  of  September  5, 1896,  a  contract  was  entered  into  with 
Somers  8.  Van  Sant  for  removal  of  the  above  wrecks  for  the  sum  of 
$265.    The  removal  of  the  wrecks  was  completed  in  September,  1896. 

In  October,  1896,  the  barge  Our  Little  Harrys  loaded  with  sand,  was 
sunk  in  the  channel  of  the  Delaware  Biver  opposite  the  eastern  end  of 
League  Island.  The  wreck  being  a  dangerous  obstruction  to  naviga- 
tion, its  removal  was  recommended.  Under  date  of  January  28, 1897,  a 
contract  was  entered  into  with  John  L.  Mills  for  removal  of  the  wreck 
for  the  sum  of  $627.    The  work  was  completed  in  March,  1897. 

In  September,  1895,  the  three  masted  schooner  Lottie  K.  Friend^  with 
a  cargo  of  coal,  was  sunk  in  Delaware  Bay,  in  collision  with  another  ves- 
sel, about  H  miles  west  from  Ship  John  Light.  The  wreck  being  con- 
sidered a  dangerous  obstruction  to  navigation,  its  removal  was  recom- 
mended. Under  date  of  February  18, 1897,  a  contract  was  entered  into 
with  Thomas  Poynter  and  Elijah  D.  Register  for  the  removal  of  the 
wreck  for  the  sum  of  $1,100.  The  work  of  removal  of  this  wreck  has 
not  yet  been  completed. 
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The  amount  expended  daring  the  past  fiscal  year  upon  removal  of 
wrecks  is  $1,403.58. 

Abitract  of  propoaaUfor  removal  of  icreeka  of  aohooners  Palestine  and  Alice  Bell,  lying 
in  Great  Egg  Harbor  Inlety  New  Jereey,  opened  Auguet  SI,  XS96,  by  Maj,  C.  W,  Bay- 
mondf  Corps  of  Engineers. 


Ko. 


1 
2 
8 

4 
5 


Name  and  address  of  bidder. 


Comelina  J.  Kelly,  AUantio  City,  N.  J. . , 
Gilbert  M.  Van  Sant,  Atlantic  City,  N.  J. 

Virdcn  &  Boss,  Lewes,  Del 

Torrance  &  Idell,  Philadelpbla  Pa 

Somers  S.  Van  Sant,  Somers  Point,  N.  J. . 


Price. 


1787 

1,874 

1,786 

724 


Contract  (dated  September  5, 1896)  entered  into  with  Somers  S.  Van  Sant. 

Abstract  of  proposals  for  removal  of  wreck  of  barge  Our  Little  Hturry,  lying  in  the 
Delaware  Eiver  opposite  the  eastern  end  of  League  Island,  opened  January  iU),  1897, 
by  Maj,  C,  W,  Raymond,  Corps  of  Engineers, 


No. 


1 
2 
8 
4 


Name  and  address  of  bidder. 


Poy nter  &  Beslster,  Lewee,  Del 

Torrance  &.  laell.  Camden,  N.  J 

WUliam  H.  Booknammer,  Lewes,  Del . 
John  L.Mill8f  Camden,  N.J 


Price. 


1640 


735 
627 


Contract  (dated  January  2S,  1897)  entered  into  with  John  L.  Mills. 

Abstract  of  proposals  for  removal  of  wreck  of  schooner  Lottie  K,  Friend,  lying  in  the  Del- 
aware Biver  near  the  foot  of  Bombay  Hook  Point  Shoal,  opened  February  8, 1897,  by 
Maj,  C,  W,  Baymond,  Corps  of  Engineers, 


No. 


Name  and  address  of  bidder. 


Price. 


1 
2 
8 

4 
5 


Charles  W.  Johnston,  PhiladelphiA,  Pa.. 

John  L.  Mills,  Camden,  N.  J 

John  Townsond,  Somers  Point,  N.  J 

Gilbert  M.  Van  Sant,  Atlantic  City,  N.  J. 
Poynter  &  Register,  Lewes,  Del 


$1,340 
1,827 
1,540 
1,410 
1,100 


Contract  (dated  February  IS,  1897)  entered  into  with  Thomas  Poynter  and  El^ah 
D.  Resister.    In  progress. 


CONTRACT  IN  FORCE,  WITH  NAME  OF  CONTRACTOR,  DATE  OF  APPROVAL,  OF  BEGIN- 
NING WORK,  AND  EXPIRATION. 

With  Thomas  Poynter  and  Elijah  D.  Register,  of  Lewes,  Del.,  dated  Fehmary  18 
and  approved  February  27,  1^^,  for  the  removal  of  the  wreck  of  the  schooner  Lottie 
K.  FAend,  To  be  commenced  on  or  before  Febraary  25,  1897,  and  completed  on  or 
before  April  25, 1897,  which  time  was  extended  to  Jnly  25, 1897. 
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G   14. 

PRELIMINARY  EXAMINATION  OF  BARNEGAT  BAY,  NEW  JERSEY, 
BETWEEN  MANTOLING  (MANTOLOKING)  AND  BAY  HEAD. 

[Printed  in  Honse  Doc.  Ko.  115,  Fifty-fonrth  CongreM,  seoond  aeasion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Wa^hingUm,  B.  0.,  December  5,  1896. 

Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  October  31, 1896,  by  Maj.  Charles  W.  Raymond,  Corps  of  Engi- 
neers, upon  preliminary  examination  which  the  river  and  harbor  act 
of  June  3, 1896,  directed  to  be  made  of  Barnegat  Bay,  New  Jersey, 
"between  Mantoliug  [Mantoloking]  and  Bay  Head." 

Major  Raymond  is  of  the  opinion  that  the  waterway  under  ezamina> 
tion  is  not  worthy  of  improvement  by  the  General  Government.  While 
the  cost  of  improvement  desired  would  be  small,  the  conditions  are  not 
such,  in  my  opinion,  as  to  warrant  the  carrying  out  of  such  work  at  the 
expense  of  the  United  States. 

Yery  respectfully,  your  obedient  servant, 

W.  P.  Craighill, 
Brig.  Oen.j  Chief  of  Engh^eers, 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


REPORT  OF  MAJ.  0.  W.  RAYMOND,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Philadelphia^  Pa.^  October  31, 1896. 

General.:  In  compliance  with  instructions  contained  in  Department 
letter  dated  June  16, 1896, 1  have  the  honor  to  submit  the  following 
report  upon  a  preliminary  examination  of  Barnegat  Bay,  New  Jersey, 
between  MantoHng  and  Bay  Head,  in  accordance  with  a  provision  of 
the  river  and  harbor  act  of  June  3, 1896, 

The  name  Mautoling  is  not  found  on  any  of  the  maps,  bnt  it  is  pre- 
sumed that  the  point  referred  to  is  the  small  town  of  Mantoloking, 
which  is  on  Barnegat  Bay,  2^  miles  south  of  Bay  Head,  and  is  shown 
on  the  accompanying  sketch.* 

This  locality  was  examined  under  my  direction  during  September, 
1896,  by  First  Lieat.  Spencer  Cosby,  Corps  of  Engineers.  The  follow- 
ing extracts  from  his  report,  dated  September  9, 1896,  give  full  infor- 
mation concerning  the  character  and  commerce  of  the  locality  and  the 
extent  of  the  improvement  desired : 

Barnegat  Bay  itself  is  a  shallow  body  of  water  extending;  along  the  eastern  coast 
of  New  Jersey.  The  town  of  Bav  Head  is  at  its  northern  extremity,  and  at  its  other 
extremity,  20  miles  or  more  to  the  south,  it  merges  into  a  number  of  smaller  bays 
and  thoroughfares.  It  is  of  varying  width,  averaging,  perhaps,  2  miles,  and  is  sepa- 
rated from  the  Atlantic  Ocean  only  by  a  long,  narrow  tongue  of  sand  from  200  to 
1,000  yards  wide.  Barnegat  Inlet  is  the  only  break  through  this,  and  provides  a 
navigable  waterway  from  the  bay  to  the  ocean.  At  the  southern  extremity  of  the 
bav  there  is  also  a  connection  with  the  Atlantic  through  Little  £gg  Harbor  and  New 
Inlet,  22  miles  south  ot  Barnegat  Inlet. 

Oysters,  clams,  and  fish  of  varion's  kinds  are  found  in  the  bay  in  great  abundance 
and  are  fished  for  and  transported  by  a  large  number  of  small  sailing  boats,  few  of 


Not  printed. 
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which  draw  over  4  feet  of  water.    These  boats  also  carry  considerable  quantities  of 
hay  and  occasionally  lamber,  Tegetables,  and  small  qnancitios  of  other  merchandise. 
This  constitntes  about  all  the  commerce  of  the  bay,  though  a  large  number  of  small 
pleasure  craft  also  ply  its  waters. 
That  part  of  the  bay  covered  by  the  present  examination  is  the  extreme  northern 

I»art  between  Bay  Head  and  the  bridge  which  crosses  f^om  the  mainland  to  Manto- 
oking.  From  this  point  to  Bamegat  Inlet  there  is  a  good  channel  for  small  boats 
with  a  least  depth  oi  4  feet  at  mean  low  water.  The  bridge  at  Mantoloking  has  a 
draw  40  feet  wide,  with  ample  depth  through  it.  From  here  to  Herring  Island,  a 
mile  to  the  north,  the  bay  has  a  width  of  from  one-fourth  to  one-half  mile.  There  is 
a  passage  100  yards  wide  on  each  side  of  the  island,  and  then  to  Bay  Head  the  bay 
is  greatly  widened  by  the'Metedeconk  River,  which  flows  into  it  from  the  west. 

The  commercial  interests  of  this  locality,  present  aud  prospective,  do 
not  appear  to  be  of  sufficient  magnitude  to  justify  any  expenditure  for 
its  improvement,  especially  as  further  expenditures  for  maiotenance 
would  doubtless  be  necessary  in  the  future.  I  am  therefore  of  the 
opinion  that  the  waterway  under  examination  is  not  worthy  of  improve- 
ment by  the  General  Government. 

Very  respectfully,  your  obedient  servant, 

C.  W.  Raymond, 
Major y  Corps  of  Engineers. 
Brig.  Gen.  W.  P.  CBAianiLL, 

Chief  of  Engineers^  U,  8.  A, 


G15. 

PRELIMINARY  EXAMINATION  OF  TUCKERTON  CREEK,  NEW  JERSEY,  AND 

FLATS  AT  MOUTH  THEREOF. 

[Printed  in  Honse  Doc.  No.  123,  Fifty-fonrth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtonj  D.  0.,  December  5, 1896, 

Sir:  I  bave  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  November  16, 1896,  by  Maj.  Chas.  W.  Raymond,  Corps  of  Engi- 
neers, giving  the  results  of  a  preliminary  examination  of  Tuckerton 
Creek  and  Hats  at  mouth  thereof,  Kew  Jersey,  made  to  comply  with 
the  terms  of  the  river  and  harbor  act  of  June  3,  1896. 

Major  Raymond  expresses  the  opinion  that  this  stream  is  worthy  of 
improvement  by  the  General  Government,  and  I  concur  with  him  to 
the  extent  of  advising  a  survey,  estimated  to  cost  $400,  upon  the  results 
of  which  a  more  reliable  opinion  can  be  formed  as  to  the  scope  of  the 
improvement  justified  by  the  commerce  involved. 
Very  respectfully,  your  obedient  servant, 

W.  P.  Craighill, 
Brig,  Oen,^  Chief  of  Engineers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


report  of  maj.  c.  w.  raymond,  corps  of  engineers. 

United  States  Enqineer  Office, 

Philadelphia^  Pa.,  November  16y  1896. 

General:  In  compliance  with  instructions  contained  in  Department 
letter  dated  June  16, 1896,  I  have  the  honor  to  submit  the  following 
report  upon  a  preliminary  examination  of  Tuckerton  Creek,  ^N'ew  Jer- 
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sey,  and  flats  at  mouth  thereof,  in  accordance  with  a  proyision  of  the 
river  and  harbor  act  of  June  3, 1896. 

This  creek  was  examined  under  my  direction  in  October,  1896,  by 
First  Lieut.  Spencer  Cosby,  Corps  of  Engineers.  Attention  is  respect- 
fally  invited  to  his  report,  dated  November  4,  1896,  a  copy  of  which  is 
transmitted  herewith. 

^ckerton  Creekflows  intoLittleEgg  Harbor.  The  head  of  navigation 
is  at  the  town  of  Tuckerton,  about  2  miles  from  the  mouth.  The  range 
of  the  tide  is  from  2^  to  3  feet.  The  creek  has  an  average  width  of 
about  75  feet  and  a  least  width  of  50  feet.  At  Tuckerton  there  is  a 
mean  low-water  depth  of  15  inches,  this  being  the  minimum  depth  in 
the  stream.  The  average  depth  is  about  20  inches.  It  is  reported  that 
the  depth  was  formerly  much  greater,  but  that  shoaling  has  been  in 
progress  during  recent  years,  due  probably  in  part  to  sawdust  from 
lumber  mills  which  are  now  abandoned.  At  the  mouth  there  is  a  depth 
of  4  feet,  but  the  flats  beyond  it  carry  only  from  2  to  2^  feet  at  low 
water.  Beyond  the  flats  there  is  a  depth  of  from  6  to  10  feet  to  the 
ocean  through  New  Inlet. 

Tuckerton  is  a  town  of  1,400  inhabitants  and  has  been  a  port  of 
entry  for  over  one  hundred  years,  but  has  no  longer  any  foreign  com- 
merce. The  commercial  interests  of  this  town  and  the  creek  are  fully 
described  in  Lieutenant  Cosby's  report.  The  principal  industry  is  the 
oyster  and  clam  trade,  which  is  large  and  steadily  increasing.  During 
the  year  1895  the  oysters  and  clams  brought  up  the  creek  and  sent  to 
market  by  rail  amounted  to  10,986,610  pounds,  valued  at  9130,000. 
From  90  to  100  boats  are  now  engaged  in  this  trade.  Large  quantities 
of  fish  scrap,  used  in  the  manufacture  of  fertilizers,  are  shipped  from 
this  locality.  Hay  nnd  produce  are  also  shipped,  and  there  is  a  small 
business  in  fishing  and  the  construction  of  boats. 

The  improvement  desired  is  the  dredging  of  a  channel  from  the  upper 
landing  in  Tuckerton  to  Gaunts  Point,  a  distance  of  2f  miles.  It  is 
prox>osed  to  give  the  channel  a  bottom  width  of  75  feet,  a  depth  of  5 
feet  at  mean  low  water  from  the  upper  landing  to  the  lower  land- 
ing, 400  yards  below,  and  a  depth  of  6  feet  at  mean  low  water  from 
the  lower  landing  to  Gaunts  Point.  It  is  said  that  this  improvement 
will  make  it  possible  to  use  larger  vessels  in  the  oyster  trade,  as  was 
done  before  the  creek  shoaled,  and  to  construct  ways  for  their  repair; 
that  the  packing  houses  can  be  located  higher  up  the  stream;  that  ves- 
sels will  not  be  detained  while  awaiting  a  favorable  tide,  and  that  steam 
communication  between  Tuckerton,  Beach  Haven,  Atlantic  City,  and 
other  points  will  be  much  facilitated. 

In  view  of  the  benefits  to  commerce  which  would  probably  result  from 
the  work  proposed,  I  am  of  the  opinion  that  this  creek  is  worthy  of 
improvement  by  the  General  Government.    The  cost  of  a  survey  for 
the  preparation  of  a  project  and  estimate  will  not  exceed  $400. 
Very  respectfully,  your  obedient  servant, 

C.  W.  Eaymond, 
Brig.  Gen.  W.  P.  Oraighill,  ^^>^'  ^^^J^*  of  Engineers. 

Chief  of  Engineers^  U.  8.  A. 


report  of  first  lieut.  spencer  cosby,  corps  of  engineers. 

United  States  Engineer  Office, 

rhiladelphia,  Pa,y  November  4, 1896, 

Sir:  In  compliance  with  your  instmctions,  I  have  the  honor  to  submit  the  follow- 
ing report  of  a  preliminary  examination  of  Tnckerton  Creek#  New  Jersey,  and  flate 
At  month  thereofl 
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Taokerton  Creek  is  a  small  stream  2  miles  long^  flowing  into  Little  Egg  Harbor  on 
the  New  Jersey  ooast.  Its  head  is  at  a  milldam  which  seoarates  it  ftom  a  small  body 
of  water  near  the  town  of  Tuckerton,  known  as  Lake  Ponatcong.  The  creek  drains 
a  territory  comprising  an  area  of  11.9  square  miles  above  the  pond  and  has  an  esti- 
mated minimum  daily  fresh-water  discharge  of  2,000.000  gallons. 

It  is  similar  in  character  to  the  many  streams  which  flow  into  the  landlocked  bays 
and  harbors  along  this  part  of  the  Atlantic  Coast.  It  is  tidal  throughout  its  length, 
the  ordinary  rise  of  tide  being  from  2^^  to  3  feet.  It  pursues  its  way  with  many  turns 
through  the  surrounding  flat  salt-water  marshes,  whose  level  is  but  little  above  that 
of  hi^  water.  Its  course,  however,  is  more  direct  and  its  turns  less  abrupt  than  in 
the  majority  of  the  neighboring  streams.  The  banks  are  of  a  tough  mud  held  well 
together  by  the  roots  of  the  marsh  nass  and  showing  little  evidences  of  caving  in. 
The  bottom  is  principally  of  mud,  though  for  about  ^00  yards  in  the  upper  reach  it 
is  overlaid  by  a  coating  of  sand.  Considerable  sawdust  is  also  met  with  along  the 
creek,  into  which  it  found  its  way  from  lumber  mills  which  formerly  stood  near  the 
head  of  the  stream,  but  were  abandoned  five  or  six  years  ago.  The  creek  has  an  aver- 
age width  of  about  75  feet  and  a  least  width  of  50  feet.  At  Tuckerton,  at  the  bead 
ox  navigation,  there  is  a  mean  low- water  depth  of  15  inches.  This  is  the  minimum 
depth  found  in  the  stream,  the  average  to  the  month  being  about  20  inches.  Twenty 
or  thirty  years  ago  it  is  said  to  have  been  at  least  double  this,  but  gradual  shoaling  has 
taken  place,  due  probably  in  part  to  the  inroads  of  sawdust  from  the  mills.  At  the 
mouth  itself  there  is  a  depth  of  4  feet,  though  immediately  beyond  are  the  flats  car- 
rying from  2  to  2^  feet  at  low  water.  The  natural  flow  of  the  ebb  and  flood  tides 
from  the  mouth  seems  to  be  along  the  north  shore  to  ''Gaunts  Point,''  three-fourths 
of  a  mile  distant,  where  a  depth  of  6  feet  is  found.  This  soon  increases  to  10  feet  as 
we  leave  the  shore,  and  this  depth  can  be  carried  to  deep  water  in  the  ocean  through 
New  Inlet,  one  of  the  best  along  the  New  Jersey  coast. 

Tuckerton,  at  the  head  of  the  creek,  is  a  town  of  1,400  inhabitants,  and  has  been 
a  port  of  entry  for  over  one  hundred  years,  though  it  has  no  longer  any  foreign  com- 
merce. It  is  the  terminus  of  the  Tuckerton  Railroad,  which  makes  direct  connection 
with  both  New  York  and  Philadelphia.  Tuckerton  formerly  did  quite  a  large  ship- 
building business.  Some  60  vessels,  of  from  50  to  500  tons  burden,  were  built  during 
the  twenty  years  before  1882,  when  the  business  was  abandoned,  partly  because  of 
the  shoaling  of  the  creek,  but  partly  also  because  of  the  decrease  in  the  supply  of 
lumber.  Small  boats,  however,  are  still  built,  and  one  of  the  objects  of  the  desired 
improvement  is  to  render  possible  the  construction  of  ways  for  repairing  vessels. 
The  principal  industry  of  Tuckerton  is  the  oyster  and  clam  trade,  which  is  Targe  and 
steadily  increasing  in  amount.  Little  £gg  Harbor  and  the  neighboring  waters  teem 
with  oysters  and  clams,  and  Tuckerton  is  the  most  convenient  point  through  which 
they  can  reach  the  markets.  Between  90  and  100  boats,  of  from  6  to  40  tons  capacity 
and  having  a  maximum  draft  when  loaded  of  6  feet,  are  now  engaged  in  this  trade. 
Formerly,  vessels  of  75  and  even  100  tons  burden  are  said  to  have  been  employed, 
but  the  increasing  shallowness  of  the  creek  led  to  their  disuse. 

The  business  is  an  all  the  year  round  one.  All  the  boats  bring  their  cargoes  to 
packing  houses  situated  along  the  banks  of  the  creek,  whence  they  are  carried  in 
wagons  to  the  railroad  station  at  Tuckerton.  The  lack  of  depth  has  caused  some  of 
these  houses  to  be  built  on  the  lower  part  of  the  creek,  thus  increasing  the  length  and 
cost  of  the  haul.  The  oyster  boats  nave  to  wait  for  a  favorable  state  of  the  tide  to 
ascend  the  creek,  sometimes  during  the  prevalence  of  a  northwest  wind  for  days, 
and  even  then  frequently  run  aground.  These  delays  of  course  cause  financial  losses. 
The  business,  it  is  claimed,  would  also  be  rendered  more  profitable  if  the  depth  of 
water  permitted  larger  vessels  to  be  used.  During  the  vear  1895  the  oysters  and 
clams  brought  up  Tuckerton  Creek  and  shipped  over  the  railroad  amounted  to 
10,986,610  pounds,  valued  at  $130,000.  More  oysters  are  now  planted  than  ever 
before,  and  it  is  estimated  that  the  business  is  growing  in  value  at  the  rate  of  $25,000 
a  year. 

A  small  fishing  business  is  also  done,  to  the  value,  perhaps,  of  $3,000  a  year.  Then 
there  are  two  menhaden  fish  factories  on  islands  near  Little  Egg  Harbor  which  pro- 
duce large  quantities  of  oil.  This  is  shipped  to  New  York  in  vessels  which  could  go 
up  the  creek  if  the  depth  was  sufficient.  As  it  is,  large  quantities  of  the  fish  scrap, 
used  in  the  manufacture  of  fertilizers,  are  shipped  from  the  factories  over  the  creek 
and  the  railroad  from  Tuckerton.  The  amount  so  shipped  in  1895  was  1,130,093 
pounds.  The  extensive  meadows  along  the  shores  of  Little  Egg  Harbor,  Great  Bay, 
and  Tuckerton  Bay  produce  quantities  of  hay.  The  facilities  for  getting  this  to 
market  are  poor  ana  much  of  it  is  allowed  to  go  to  waste.  Still,  some  is  now 
shipped  to  Tuckerton,  and  it  is  believed  that  the  quantity  would  be  increased  if  the 
creek  were  improved.  A  small  steamer  was  used  for  several  years  in  the  transporta- 
tion of  hay.  Six  years  age  it  was  given  up,  as  it  could  get  to  Tuckerton  only  at 
high  tide,  and  not  always  then,  and  the  hay  had  to  be  shipped  by  rail.  During  the 
summer  and  fall  garden  produce  from    the  surrounding  country  is  brought  into 
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Tnckerton  and  Bhipped  in  a  boat  which  mns  dailv  to  Beaoh  Haven,  a  summer  resort 
on  the  opposite  side  of  Little  Egg  Harbor.  When  the  tide  is  unfavorable— i.  e., 
every  other  week — tbe  boat  can  not  use  the  creek,  and  the  wagons  have  an  extra 
haul  of  a  mile  over  the  soft  meadow  road.  It  is  nearly  20  miles  by  rail  to  Beach 
Haven^  bnt  only  7  by  water.  Last  sammer  an  attempt  was  made  to  run  a  passenger 
steamer  drawing  30  inches  between  Tnckerton  ancl  Beach  Haven.  It  was  found 
impossible  to  make  the  sailings  with  the  requisite  degree  of  regularity  and  the 
experiment  proved  a  loss,  so  that  it  is  doubtful  whether  it  will  be  repeated  while 
the  creek  remains  in  its  present  condition.  If  this  is  improved  it  is  proposed  to  run 
a  steamer  to  Atlantic  City. 

The  improvement  desired  in  Tnckerton  Creek  is  the  dredging  of  a  channel  having 
a  low- water  depth  of  5  feet  from  the  upper  landing  in  the  town  to  the  lower  land- 
ing, 400  yards  below,  and  ftom  there  to  Gauuts  Point  of  a  channel  6  feet  deep  at 
mean  low  water,  each  having  a  bottom  width  of  75  feet.  The  banks  of  the  creek 
have  remained  nearly  the  same  for  years,  and  the  extent  of  shoaling  is  said  to  have 
been  slight  during  the  past  few  years,  so  that  a  dredged  channel  would  be  likely  to 
fill  up  only  gradually.  The  channel  along  the  shore  nrom  the  mouth  of  the  creek  to 
Gaunts  Point  would  have  the  advantage  of  not  interfering  with  any  oyster  grounds. 
Little  damage  is  to  be  feared  £rom  ice,  as  it  is  claimed  that  it  does  not  stop  navi- 
gation in  the  harbor  more  than  once  every  three  or  four  years  on  an  average,  and 
then  bnt  for  a  day  or  two. 

In  view  of  the  extent  of  the  commerce  now  carried  on  on  this  stream,  and  of  the 
benefits  which  would  accrue  to  it  from  increased  faeilities  in  navigation,  I  am  of  the 
opinion  that  Tnckerton  Creek  is  worthy  of  improvement  by  the  General  Government. 

The  cost  of  a  survey  for  the  preparation  of  a  project  for  improvement  is  estimated 
at  $400. 

Very  respectfully,  your  obedient  servant, 

Spsnckr  Cosbt, 
First  LietUenani,  Carps  of  Engineers. 

Maj.  C.  W.  Raymond, 

Corps  of  Engineers,  U.  8.  A, 


G  l6. 

PRELIMINARY  EXAMINATION  OF  WADING  RIVER,  NEW  JERSEY. 
[Printed  in  House  Doo.  No.  M,  Fifly-fourth  Congress,  second  session.] 

Office  of  the  Ohief  of  Engineers, 

United  States  Army, 
Wnshingtouj  D.  0.,  December  5, 1896. 

Sir:  I  have  the  honor  to  snbmit  tbe  accompanying  copy  of  report, 
dated  November  6, 1896,  by  Maj.  Oharles  W.  Baymond.  Gorps  of  Engi- 
neers, giving  tbe  resalts  of  a  preliminary  examination  oi  Wading  Biver, 
New  Jersey,  provided  for  by  tbe  river  and  harbor  act  of  Jane  3, 1896. 

It  is  the  opinion  of  Major  Baymond,  in  which  I  concur,  that  Wading 
Biver  is  not  worthy  of  improvement  by  the  General  Government. 
Very  respectfully,  your  obedient  servant, 

W.  P.  Graighill, 
Brig.  Oen.^  Chief  of  Engineers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


.     REPORT  of  MAJ.  O.  W.  RAYMOND,  OORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Philadelphiay  Pa.j  November  6^  1896. 

General  :  In  compliance  with  instructions  contained  ip  Department 
letter  dated  June  16, 1896, 1  have  the  honor  to  submit  the  following 
report  of  a  preliminary  examination  of  Wading  Biver,  New  Jersey,  in 
accordance  with  a  provision  of  the  river  and  harbor  act  of  Jane  3, 1896. 
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This  river  was  examined  under  my  direction  in  October,  1896,  by 
First  Lient.  Spencer  Gosby,  Oorps  of  Engineers.  Attention  is  respect- 
fully invited  to  his  report,  dated  I^ovember  4, 1896,  a  copy  of  which  is 
transmitted  herewith. 

Wading  Biver  is  a  tributary  of  Mullica  Biver,  entering  the  latter  at 
a  point  about  8  miles  above  its  mouth.  Mullica  Biver  flows  into  Great 
Bay  and  communicates  with  the  ocean  through  New  Inlet.  Its  channel 
depth  is  20  feet  or  more,  but  through  Great  Bay  to  New  Inlet  the  depth 
is  not  much  over  4  feet  at  low  water. 

Wading  Biver  is  navigable,  by  boats  which  can  navigate  the  bay, 
for  a  distance  of  5  miles  above  its  mouth.  For  2  miles  farther  there  is 
a  4-foot  channel,  and  then  there  are  found  numerous  sand  bars,  some 
almost  bare  at  low  water.  The  surrounding  country  is  sparsely  set- 
tled-and  the  land  is  sandy  and  unproductive.  Cedar  trees  are  found 
in  the  swamps,  and  pines  and  oaks  in  the  uplands  At  Harrisville,  8^ 
miles  above  tne  mouth,  there  was  a  paper  mill  which  has  recently 
suspended  operations. 

Vessels  now  ascend  the  river  to  Wading  Biver  post-office,  a  distance 
of  about  5  miles,  where  they  receive  wood  brought  in  scows  and  wagons. 
Little  produce  seems  to  be  shipped  from  this  point,  although  the  facilities 
for  shipping  are  good. 

The  improvement  desired  is  the  prolongation  of  the  4-foot  cliannel 
by  dredging  through  the  shoals  to  Harrisville.  It  is  claimed  that  this 
would  enable  the  people  to  get  their  produce  to  market  more  easily,  as 
the  nearest  railroad  pnoints  are  Tuckerton  and  Egg  Harbor,  both  over 
10  miles  from  Harrisville. 

The  present  or  prospective  benefits  to  commerce  which  would  result 
from  the  proposed  improvement  do  not  appear  to  be  sufficient  to  justify 
its  execution.    I  am  therefore  of  the  opinion  that  this  river  is  not 
worthy  of  improvement  by  the  General  Government. 
Very  respectftdly,  your  obedient  servant, 

0.  W.  Baymond, 
Major  J  Corps  of  Engineers. 
Brig.  Q^n.  W.  P.  Gbaiohill, 

Chief  of  Engineers^  U.  8.  A. 


bspobt  of  first  lieut.  spbkcer  cosbt,  corps  of  bnginebr8. 

United  States  Engineer  Office, 

Philadelphia,  Pa,,  November  4,  1896, 

Sir:  I  have  the  honor  to  sabmit  the  following  report  of  a  preliminary  examination 
of  Wadinff  River.  New  Jersey,  made  in  compliance  with  your  instructions. 

Mnoh  of  the  following  information  has  been  derived  ftom  the  report  of  the  State 
survey  of  New  Jersey. 

Wading  River  is  a  stream  22  miles  lonff,  flowing  in  a  southerly  direction  into 
Mnllica  Kiver,  the  largest  stream  of  the  Atlantic  Coast  group.  This  latter  river 
flows  into  Qreat  Bay.  and  is  tidal  and  navigable  for  20  miles,  pursuing  a  very  sinu- 
ous course.  Through  Qreat  Bay  to  New  Inlet  the  channel  depth  is  not  much  over  4 
feet  at  low  water,  but  this  increases  in  the  river  to  20  feet  or  more.  Wading  River 
flows  into  it  8  miles  above  the  mouth,  though  only  half  as  much  in  a  direct  line.  It 
is  tidal  and  navigable  by  any  boats  that  can  navigate  the  bay  as  far  as  Wading  River 
post-office,  5  miles  above  its  junction  with  Mullica  River.  Here  there  is  a  highway 
oridge  having  a  draw  span  about  35  feet  wide.  For  a  couple  of  miles  farther  there 
is  a  4-foot  channel,  and  then  there  are  found  numerous  bars  of  sand,  some  almost 
bare  at  low  water. 

Just  below 'Harrisville,  4i  miles  above  Wading  River  post-office,  the  river  divides 
into  two  parts,  one  known  as  the  East  Branch  and  the  other  as  the  West  Branch. 
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The  lower  part  of  Wading  River  is  bordered  by  tide  marsh :  the  upper  part  is  bor- 
dered largely  bv  cedar  swamps,  though  these  are  disposed  more  in  compact  and 
isolated  areas  than  in  a  regular  strip  along  the  stream.  The  total  area  drained  by 
the  river  amounts  to  189  square  miles,  and  the  estimated  minimum  daily  flow  through 
its  two  branches  is  27.6  million  gallons.  The  surrounding  country  is  sparsely  settled, 
the  avera^  popolation  being  about  7  per  sauare  mile.  The  ground  is  sandy  ana 
unproductive — less  than  2  per  cent  is  clearea  land.  C-edar  trees  are  found  in  the 
swamps,  and  a  rather  sparse  j^wth  of  pines  and  oaks  in  the  uplands;  valuable 
cranberry  bogs  are  under  cultivation  npon  some  of  the  cedar-swamp  bottoms.  At 
Harrisville  there  was  a  paper  mill,  which  has  recently  suspended  operations,  and 
most  of  the  people  have  now  left  the  town. 

The  improvement  desired  is  the  prolongation  of  the  4-foot  channel  by  dredging 
throns^h  the  shoals  to  Harrisville.  This,  it  is  claimed,  would  enable  the  people  to 
get  their  produce  more  easily  to  market,  as  the  nearest  railroad  points  are  Tucker- 
t«>n  and  Egg  Harbor,  both  over  10  miles  from  Harrisville.  Considering  the  nature 
of  the  country  and  its  state  of  cultivation,  it  does  not  seem  that  the  amount  of 
produce  so  shipped  would  amount  to  very  much.  Vessels  now  come  up  as  far  as 
Wading  River  post-office  (formerly  called  Bridgeport),  where  they  are  loaded  with 
wood  brought  there  in  scows  and  in  wagons.  This  is  the  only  present  commerce 
that  I  oouhl  discover.  Apparently  little  produce  is  now  shipped  even  from  this 
point,  where  the  facilities  are  good.  If  the  factory  were  to  start  again  at  Harris- 
ville the  improvement  of  the  river  would  be  of  advantage  to  it.  There  are  several 
other  points  on  the  East  and  West  branches  where  good  water  power  is  available, 
but  none,  I  believe,  are  in  use. 

Until  the  resources  of  the  surrounding  country  are  more  developed  it  does  not 
appear  that  the  improvement  of  Wading  Kiver  would  be  of  sufficient  general  advan- 
tage to  commerce  to  justify  the  expenditure  of  any  money  on  it  by  the  United  States. 
Very  respectfully,  your  obeaient  servant, 

Spekckr  Cosby, 
Fir$t  Lieutenant,  Corpe  of  JSngineera, 

Maj.  C.  W.  Raymond, 

Carpe  of  Engineora,  U.  S,  A. 


G  17. 

PRELIMINARY  EXAMINATION  OF  BEACH  THOROUGHFARE,  NEW  JERSEY, 
AT  AND  NEAR  THE  MEETING  OF  TIDES  FROM  ABSECON  AND  EGG 
HARBOR  INLET. 

[PriBted  in  Honae  Doo.  No.  51,  Fifty-foarth  CongresBt  seoond  aeMion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D,  C,  December  3j  1696. 

Sir  :  I  have  the  honor  to  submit  the  accompanymg  copy  of  report, 
dated  October  28,  1890,  by  Maj.  Cbas.  W.  Raymond,  Corps  of  Engi- 
neers, of  the  results  of  a  preliminary  examination  of  Beach  Thorough- 
tare  at  and  near  the  meeting  of  tides  from  Absecon  and  Egg  Harbor 
Inlet,  New  Jersey,  made  to  comply  with  requirements  of  the  river  and 
harbor  act  of  June  3, 1896. 

It  is  the  opinion  of  Major  Raymond,  concurred  in  by  me,  that  this 
waterway  is  worthy  of  improvement  by  the  General  Government. 

No  survey  will  be  necessary  to  the  preparation  of  plan  and  estimate 
of  cost  of  work  proposed. 

Very  respectfully,  your  obedient  servant, 

W.  P.  Cbaighill, 
Brig,  Gen.j  Chief  of  Engineers. 

Hon.  Daniel  S.  Lahont, 

Secretary  of  War. 
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report  of  maj.  c.  w.  raymond,  corps  of  engineers. 

United  States  Engineer  Office, 

Philadelphia,  Pa.^  October  28j  1896. 

Qeneral  :  In  compliance  with  instructions  contained  in  Department 
letter  dated  June  16, 189G,  I  have  the  honor  to  sttbmic  the  following 
report  of  a  preliminary  examination  of  Beach  Thoroughfare,  New  Jer- 
sey, at  and  near  the  meeting  of  tides  from  Abseeon  and  Egg  Harbor 
Inlet,  in  accordance  with  a  provision  of  the  river  and  harbor  act  of  June 
3, 1896. 

This  thoroughfare  was  examined,  under  my  direction,  in  September, 
1896,  by  First  Lieut.  Spencer  Cosby,  Corps  of  Engineers.  Attention 
is  respectfully  invited  to  his  report,  dated  September  21, 1896,  a  copy 
of  which  is  transmitted  herewith. 

This  thoroughfare  connects  Egg  Harbor  Inlet  with  Abseeon  Inlet. 
It  is  used  principally  during  the  summer  by  a  large  number  of  small 
boats  carrying  great  quantities  of  supplies  of  various  kinds  to  Atlantic 
City  and  other  points  along  the  coast.  It  furnishes  good  navigation 
for  these  vessels  at  all  stages  of  the  tide,  except  for  a  distance  of  about 
2  miles,  where  it  is  narrow  and  shallow  and  can  only  be  navigated  at 
high  water. 

•  •  •  •  •  *  • 

In  view  of  the  large  traffic  which  would  be  benefited  at  a  moderate 
cost  by  the  proposed  work,  I  am  of  the  opinion  that  this  waterway 
is  worthy  of  improvement  by  the  General  (Government. 

This  locality  having  been  surveyed  in  detail  in  1887,  under  the 
direction  of  CoL  Henry  M.  Eobert,  Corps  of  Engineers,  no  further  sur- 
vey will  be  required. 

Very  respectftdly,  your  obedient  servant, 

O.  W.  Raymond, 
Major  J  Corps  of  Engineers. 
Brig.  Gen.  W.  P.  Cbaighill, 

Chief  of  Engineers^  U.  8.  A. 


report  of  first  ueut.  8pbncbr  cosbt,  corps  of  engineers. 

United  States  Engineer  Office, 
Philadelphia^  Pa,,  SepUmher  21,  1S96 

Ma.tor:  In  eomplinnoe  with  your  inBtrnotionB.  I  have  the  honor  to  submit  the  fol 
lowiuf;  report  of  a  preliminary  examination  of  Beach  Thoroughfare  at  and  near  the 
meeting  of  tides  from  Abseeon  and  Egg  Harbor  Inlet. 

A  complete  survey  *'  of  the  thoroughfure  running  back  of  the  ocean  from  Cape 
May  to  the  Great  Bay  north  of  Atlantic  City,  N.  J.."  was  made  in  1887  under  the 
direction  of  Col.  Henry  M.  Robert,  of  the  Corps  or  Engineers ;  the  report  of  this 
survey  is  contained  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1&8.  To  this 
report  and  the  maps  accompanying  it  I  am  indebted  for  most  of  the  following  facts 
and  figures:  Beach  Thoroughfare  was  included  in  the  survey  and  from  what  I  have 
been  able  to  ascertain  there  have  been  few  changes  in  this  thoroughfare  during  the 
past  nine  years. 

The  New  Jersey  coast  from  Cape  May  to  Qreat  Bay  consists  of  a  low,  flat  salt- 
marsh  meadow  from  2  to  6  miles  wide,  behind  which  rises  the  higher  ground  of  the 
mainland  proper.  The  surface  of  the  marsh  is  only  4  or  5  feet  above  mean  li»w  water 
and  is  covered  by  the  high  water  of  storm  tides.  This  marsh  area  is  indented  by 
numerous  bays  and  sonnas  which  connect  with  the  ocean  through  **  inlets^'  and  are 
connecte<l  with  one  another  by  winding  passages  known  as  "thoroughfares.'' 

The  land  areas  immediately  along  the  coast  line  and  at  the  iuleto  are  composed 
of  drifting  sand,  and  the  configuration  of  the  bars  at  the  mouths  of  the  inlets  mate- 
rially changes  with  each  violent  gale.    Directly  behind  the  sand  border  of  the  coast 
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lie  the  salt  marshes  traversed  by  the  waterways  ander  coasideration.  The  land  areas 
of  these  marshes  consist  of  a  tongh  black  soil,  apparently  the  result  of  slow  deposits 
and  vegetable  growth,  closely  knit  together' with  the  roots  of  the  marsh  grass.  The 
shore  lines  of  the  waterways  rise  with  a  nearly  vertical  face  ttom  1  to  2  feet  above 
mean  high  water,  and  present  snrfaoes  quite  easily  eroded  by  currents  and  storms. 
The  banks  are  thickly  perforated  with  the  holes  of  sand  fiddlers  and  crawfish,  and 
throngh  their  action  a  slow  disintegration  of  the  banks  is  constantly  in  progress. 
The  beds  of  the  water  areas  consist  of  mud,  except  in  the  vicinity  of  the  inlets  where 
sand  is  found.  I  doubt  whether  this  mud  bottom  is  of  very  great  depth ;  in  Beach 
Thoroughfare  I  was  assured  by  some  of  the  boatmen  of  the  locality  that  it  is  not 
more  than  a  foot  thick,  and  that  below  it  sand  is  invariably  found. 

The  mean  range  of  the  tide  along  this  part  of  the  coast  is  about  4  feet,  and  the  ebb 
and  flood  through  the  inlets  produce  a  corresponding  change  in  the  heights  of  water 
in  the  inland  water  areas.  As  the  flood  tide  enters  the  inlets  it  passes  inland  by  the 
various  connecting  waterways  to  the  right  and  left.  As  a  result  there  is  a  point  of 
meeting  in  these  inland  waterways  of  the  flood  coming  from  adjacent  inlets,  and  oon- 
sequently  at  such  points  of  meeting  of  the  tide  there  exists  only  a  vertical  movement 
of  the  tidal  wave.  The  exact  point  of  meeting  of  the  tides  depends  upon  the  direc- 
tion of  the  wind.  On  account  of  the  absence  of  tidal  currents  at  the  meeting  of  the 
tides  there  ensues  a  slow  deposition  of  the  material  held  in  suspension,  and,  as  would 
naturally  be  expected,  the  water  is  very  shallow  over  the  area  covered  by  these  points 
of  meeting.  Such  a  shallow  area  in  the  inland  waters  exists  between  each  snccessive 
pair  of  inlets,  and  it  is  this  area  in  Beach  Thoroughfare,  between  Egg  Harbor  Inlet 
and  Absecon  Inlet,  that  is  covered  by  the  present  examination. 

Beach  Thoroughfare  extends  in  a  general  northeasterly  direction  £h>m  Risleys 
Channel — ^through  which  it  connects  with  Great  Egg  Harbor  and  Egg  Harbor  Inlet — 
to  Absecon  Inlet.  Egg  Harbor  Inlet  is  considered  one  of  the  best  along  the  coast,  and 
safer  and  with  a  ereater  depth  than  Absecon  Inlet.  Risleys  Channel  is  2  miles  long 
from  the  inlet  to  the  beginning  of  Beach  Thoroughfare  proper,  and  thi-ongh  this  2  miles 
there  is  an  excellent  channel  with  a  least  depth  of  12  feet  at  mean  low  water.  The 
thoroughfare  pursues  a  tortuous  course  through  the  flat  marsh  meadows ;  its  width 
varies  from  4(X)  to  LOOO  feet,  and  it  has  a  length  of  nearly  7  miles  from  its  beginning 
to  Atlantic  City.  For  the  first  2  miles  there  is  a  good  12- foot  channel  with  depths  in 
places  as  great  as  29  feet.  For  the  next  2  mil  es  there  is  a  6-foot  channel  having  an  aver- 
age width  of  K  0  feet  and  a  least  width  of  about  60  feet.  For  a  few  hundred  yards 
farther  on  there  is  a  narrow  4-foot  channel,  and  then  for  the  next  mile  there  is  no  chan- 
nel through  the  thoroughfare.  This  shoal  area  is  the  place  of  the  meeting  of  the 
tides  from  the  two  inlets.  Through  it  the  thoroughfare  has  a  width  of  fh>m  400  to 
800  feet  with  depths  ranging  from  0  to  li  feet.  Beyond  this  shoal  area  a  good  6-foot 
channel  is  found  to  Atlantic  City  with  an  average  width  of  100  feet  and  a  &ast  width 
of  75  feet. 

The  majority  of  the  boats  which  now  use  this  thoroughfare  are  small  sailboats 
drawing  from  1  to  4  feet.  During  the  summer  months  thev  pass  through  it  in  large 
numbers,  carrying  to  Atlantic  City  "truck'' — vegetables,  fruit,  poultry,  eggs,  clams, 
oysters,  hay,  etc. — ^from  Great  Egg  Harbor,  the  Tiickahoe  River,  and  points  farther 
south  along  the  New  Jersey  coast.  Atlantic  City  has  now  a  large  permanent  pdpu- 
lation,  and  during  the  summer  it  is  one  of  the  most  crowded  of  resorts,  and  furnishes 
a  splendid  market  for  this  "  truck.''  Some  of  the  boats  engaged  in  tnis  trade  come 
from  as  far  south  as  Chincoteagne,  Va.  All  these  boats  can  cross  the  long  shoal  in 
Beach  Thoroughfare — at  extreme  low  tides  it  is  sometimes  entirely  bare — only  at  high 
water.  They  frequently  run  agronnd,  or  missinjf  one  high  water  have  to  wait  until 
the  next,  a  delay  sufficient  often  to  ruin  their  perishable  cargo  or  to  cause  it  to  arrive 
too  late  for  the  market.  This  trade  appears  to  be  confined  almost  entirely  to  the 
summer  mouths.  I  found  it  impossible  to  obtain  any  reliable  information  as  to 
the  number  of  boats  engaged  in  it  or  the  valne  of  their  cargoes. 

Colonel  Robert,  in  his  report  of  his  survey,  makes  particular  mention  of  this  part 
of  the  system  of  inland  navigation:  "The  •dredging  of  114,000  cubic  yards  from  2 
miles  of  channel  (i.  e.,  Beach  Thoroughfare)  would  connect  the  Tuckahoe  River  with 
Atlantic  City  by  a  good  6- foot  channel  at  low  water,  which  would  prove  a  great 
benefit  to  those  living  on  that  river."  Not  only  would  the  dredging  of  a  channel 
through  this  shoal  benefit  and  probably  greatly  stimulate  the  navigation  of  this 
locality,  but,  if  the  project  of  Colonel  Robert  is  ever  carried  out,  it  will  form  one 
link  in  the  series  of  &-foot  channels  which  are  to  connect  the  inland  waterways  from 
Cape  May  to  Great  Bay.  This,  too,  is  apparently  the  point  at  which  it  was  intended 
to  begin  work  under  Colonel  Robert's  project.  As  a  survey  has  already  been  made 
it  would  not  be  necessary  to  make  another  for  this  improvement.  Colonel  Robert 
states: 

"In  estimating  the  amount  of  dredging  I  have  taken  6  feet  as  the  depth  to  be 
maintained  at  low  water,  and  have  had  the  calculations  all  made  to  7  feet  depth  in 
order  to  seonie  the  proper  depth.    The  width  at  this  depth  of  7  feet  is  taken  at  50 
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feet  and  the  side  slopes  at  1  vertioal  to  3  horizontal,  bo  that  the  width  at  3  feet  below 
low  water  woald  be  74  feet.  <"  *  •  The  quantity  of  material  has  been  redoced  to 
scow  measnrement  by  adding  20  per  cent  to  place  measurement,  because  in  practice 
it  probably  would  be  measured  either  in  the  dipper  or  in  scows.  It  does  not  seem 
to  me  that  a  great-er  width  than  50  feet  at  6  feet  below  low  water  is  necessary  in  the 
dredged  channel/'    *     »     # 

Very  respectfully,  your  obedient  servant, 

Spencer  Cosbt, 
Fir$t  Lieutenant,  C&rpt  of  JEngineert. 

Maj.  C.  W^  Raymond, 

Carps  of  Engineers,  U.  S.  A. 


G  i8. 

PRELIMINARY  EXAMINATION  OF  OLDMANS  CREEK,  NEW  JERSEY. 
[Printed  in  Honse  Doc.  No.  120,  Fifty-fourth  Cons^reBB,  second  sension.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  December  5, 1896. 

Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  November  16, 1896,  by  Maj.  Charles  W.  liaymond,  Corps  of  Eng^i 
neers,  giving  the  results  of  a  preliminary  examination  of  Oldnians 
Creek,  New  Jersey,  authorized  by  the  river  and  harbor  act  of  June  3, 
1896. 

Major  Raymond  states  that  in  his  judgment  this  stream  is  worthy  of 
improvement  by  the  General  Government,  and  I  concur  in  this  oiiinion 
to  the  extent  of  advising  a  survey,  estimated  to  cost  $500,  upon  the 
results  of  which  a  more  reliable  opinion  can  be  formed  as  to  the  scope 
of  the  improvement  justified  by  the  commerce  involved. 
Very  respectfully,  your  obedient  servant, 

W.  P.  Craighill, 
Brig.  Oen,y  Chief  of  Engineers. 

Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


report  of  maj.  C.  W.  RAYMOND,  CORPS  OF  ENOINEERS. 

United  States  Engineer  Office, 
Philadelphia,  Pa.,  November  16, 1896. 

OkNERAL:  In  compliance  with  instructions  contained  in  Department 
letter  dated  June  16, 1896, 1  have  the  honor  to  submit  the  following 
report  upon  a  preliminary  examination  of  Oldmans  Creek,  New  Jersey, 
in  accordance  with  a  provision  of  the  river  and  harbor  act  of  June  3, 1896. 

This  creek  rises  in  Gloucester  County,  flows  in  a  northwesterly  direc- 
tion, and  enters  the  Delaware  Kiver  about  3^  miles  below  a  point  oppo- 
site Marcushook,  Pa.  The  head  of  navigation  is  at  Auburn,  where 
the  stream  is  crossed  by  a  highway  bridge  without  a  draw.  At  this 
point  the  width  is  60  feet  and  the  low- water  depth  2  to  3  feet.  Above 
Auburn  the  waterway  rapidly  decreases  in  width  and  depth,  and 
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becomes  at  Harriaonyille,  2^  miles  from  Aubum  by  road,  a  mere  brook, 
so  obstructed  by  fallen  trees  and  timber  as  to  make  its  passage  even  by 
a  rowboat  impracticable. 

From  Auburn  tlie  stream  winds  through  a  valley,  alternating  between 
the  fast  land  on  either  side,  has  numerous  short  bends,  and  gnulually 
deepens  and  widens  until  at  Pedricktown,  about  12  miles  below,  it  has 
a  width  of  115  feet  and  a  low- water  depth  of  6  to  8  feet. 

The  valley  through  which  it  flows  has  at  Aubum  a  width  approxi- 
mating 600  feet,  with  high  banks;  this  valley  gradually  widens  and  the 
banks  decrease  in  height  until  at  Pedricktown  the  stream  leaves  the 
fast  land  entirely,  and  thence  to  the  mouth,  about  5  miles,  runs  through 
open  meadows,  lying  2  to  3  feet  below  high  water,  largely  under  culti- 
vation and  protect^  from  overflow  by  meadow  banks  which  extend, 
well  up  toward  Aubum. 

Below  Pedricktown  the  stream  widens  to  from  200  to  300  feet. 

The  prevailing  low- water  depths  are,  except  on  the  bar  and  the  shoals 
hereafter  noted,  3  to  8  feet  from  Auburn  to  Pedricktown,  and  thence  to 
the  mouth,  5  to  10  feet.  The  average  rise  and  fall  of  tides  are:  At 
Aubum,  3^  feet  (estimated);  at  Pedricktown,  5|  feet  (estimated);  at 
the  bar,  6  feet  (estimated). 

The  bottom  is  usually  mud  and  sand  with  occasional  gravel  ridges. 
The  only  tributary  of  consequence  is  Beaver  Greek,  between  *Aubum 
and  Pedricktown. 

The  stream  is  crossed  by  bridges  as  follows: 


Kind  of  bildfe. 


mghwaj 

Bo.. 

Bailrood. 

Highway 


LocaUty. 


Anbom.  •.•••••••. •••.•••..• 

Pedricktown 

1|  miles  below  Pedricktown . 
8{  miles  below  Pedricktown. 


Length. 


90 
100 


200 


Clear  baj 
of  draw- 
span. 

Fset. 

None. 

80 

a42 

34 


a  Keasnred  on  line  of  railroad.    Not  at  right  angles  to  creek. 

The  high- water  clearances  vary  from  nothing  at  the  railroad  bridge, 
where  the  bottom  of  the  draw  truss  is  in  the  water,  to  about  4  feet  at 
Pedricktown. 

The  principal  obstructions  to  navigation  are — 

1^  From  Auburn  to  Pedricktown,  six  shoals,  as  follows,  viz: 

At  Weatherbys  or  Ourrys  Bar  (formerly  Homers)  1  mile  below 
Aubum,  a  sand  bar  carrying  2^  feet  at  low  water  and  having  an  esti- 
mated length  of  200  feet.  This  bar  was  dredged  many  years  ago  by 
private  parties. 

At  Englands  Landing,  about  If  miles  below  Auburn.  This  shoal  is 
about  the  same  as  at  Gurrys,  except  that  it  is  composed  of  gravel  and 
has  a  large  rock  in  the  center  oi  the  channel. 

At  Lynchs,  or  Lanes,  there  is  a  gravel  bar  approximating  200  feet  in 
length,  through  which  is  a  very  narrow  channel.  Tugs  can  ofben  pass 
this  shoal,  while  loaded  scows  21  feet  wide,  having  the  same  draft  as 
the  tug,  gix>und. 

The  'Mirave  Yard,"  about  8  miles  below  Auburn.  This  is  a  gravel 
bar,  estimated  at  300  yards  in  length,  which  narrows  the  channel  and 
reduces  the  available  low- water  depth  to  2^  feet.  This  shoal  is  below 
a  sharp  bend  which  throws  passing  steamers  on  the  bar. 
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At  Weatherbys  Lower  LandiDg,  1  mile  above  Pedricktown,  is  a  gravel 
bar  carrying  3  feet  at  low  water,  with  a  length  stated  at  200  feet. 

In  the  first  reach  above  Pedricktown  there  is  a  gravel  shoal,  esti- 
mated as  150  feet  long,  carrying  3  feet  at  low  water. 

2.  Between  Pedricktown  and  the  month  the  obstructions  are  Pine 
Island  and  Hampton  Shoals  (both  gravel  ridges),  a  mnd  flat  between 
Pedricktown  and  the  railroad  bridge,  a  shoal  below  the  railroad  bridge, 
and  the  bar  at  the  mouth. 

On  the  above  shoals  the  depths  vary  from  2  to  3  feet.  Their  lengths 
vary  from  50  to  150  yards. 

On  the  bar  the  low-water  depth  varies  between  2  and  3  feet,  the 
channel  following  the  New  Jersey  shore.  The  distance  by  the  present 
channel  between  the  6-foot  contour  in  the  creek  and  the  corresponding 
contour  in  the  Delaware  is  about  L  mile.  The  creek's  entrance  into 
the  river  is  a  peculiar  one,  the  channel  running  nearly  parallel  to  the 
river  for  fully  a  mile  and  being  separated  from  it  by  a  low  bar.  The 
distance  across  this  bar  between  the  6- foot  contours  is  about  1,500  feet. 

For  purposes  of  commerce,  the  river  is  naturally  divided  into  two 
sections,  (1)  irbm  Pedricktown  to  the  mouth,  (2)  from  Auburn  to  Ped 
ricktown. 

Pedricktown  is  located  about  5  miles  above  the  mouth  in  the  midst 
of  a  ricii  agricultural  country,  has  a  population  of  800,  one  large  grist- 
mill, and  the  variety  of  general  stores,  blacksmith  shops,  etcl,  usual  to 
a  town  of  its  size.  It  exports  flour,  feed,  and  produce,  and  imports 
coal,  hay,  manure,  shells,  lumber,  and  general  merchandise. 

Auburn  has  a  population  of  100,  no  factories,  maintains  3  general 
stores,  and  derives  its  importance  as  a  shipping  point  from  the  truck 
farm»  by  which  it  is  surrounded,  these  depending  largely  upon  water 
transportation  to  Philadelphia,  Chester,  and  Wilmington  lor  a  market. 
It  exports  truck,  and  imports  coal,  lumber,  manure,  and  merchandise. 
Besides  these  principal  points  there  are  13  farm  landings. 

From  Auburn  down  commerce  is  carried  on  by  a  tug  towing  2 
scows  with  a  capacity  of  70  tons  each,  making  3  round  trips  weekly  to 
Philadelphia  during  the  trucking  season,  from  July  15  to  October  15 
(^  other  seasons  2  round  trips  weekly),  and  the  steam  barge  Ulaie 
Weatherbyj  capacity  100  tons,  towing  I  barge  (capacity  70  tons), 
making  3  round  trips  during  trucking  season  and  running  irregularly 
at  other  times.  Besides  these,  there  are  other  boats  making  15  to  20 
trips  in  and  out  during  the  trucking  season,  and  occasionally  schooners 
come  up  with  salt  hay.  The  Weatherby  has  a  draft  of  5^  to  6  feet, 
the  tug  5  feet,  and  the  loaded  barges  5  to  6  feet.  They  work  on  the 
tide,  leaving  before  high  water  so  as  to  reach  Pine  Island  and  the  bar 
at  as  nearly  high  water  as  possible. 

From  Pedricktown  a  tug  and  scow  (capacity  150  tons)  make  3  round 
trips  to  Philadelphia  per  week  during  trucking  season,  1  steamer  of 
lOO.tons  makes  3  round  trips  to  Philadelphia  during  same  season,  and 
1  steamer,  Mary  E.  Justice,  70  tons,  rans  to  Philadelphia,  Wilmington, 
Chester,  and  other  points  all  the  year.  These  boats  have  a  dratt  of 
from  5  to  6  feet.  Besides  these,  there  is  an  irregular  commerce  consist- 
ing of  truck  boats,  canal*  boats,  in  tow  of  tugs,  small  schooners,  etc., 
bringing  in  hay,  manure,  and  shells,  and  taking  out  produce;  canal 
boats,  loaded,  draw  from  7  to  8  feet 

Boats  leave  Pedricktown  about  two  hours  before  high  water  so  as  to 
cross  Pine  Island  and  the  bar  on  the  top  of  the  tide.  This  necessitates 
stemming  the  tide  to  Philadelphia. 
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The  annual  water  commerce  is  estimated  as  follows: 

Pedricktawn  to  the  mouth, — One  hundred  and  sixteen  steam  and  117 
sail  vessels  and  barges;  22,875  tons  of  freight,  valued  at  $242,545. 

AvAurn  to  the  mouth, — One  hundred  and  sixty  steam  and  200  sail 
vessels  and  barges;  18,745  tons  of  freight,  valued  at  $115,709. 

Summary, — Two  hundred  and  seventy-six  steam  and  317  sail  vessels 
and  barges;  41,620  tons  of  freight,  valued  at  $358,254. 

The  improvement  asked  for  by  shippers  is  the  formation  of  a  channel 
at  least  6  feet  deep  and  100  feet  wide  across  the  bar,  and  the  dredg- 
ing of  a  similar  channel  80  feet  wide  through  the  shoals  as  far  up  as 
I^^ricktown;  above  Pedricktown  the  dredging  of  a  channel  40  feet 
wide  and  5  feet  deep  where  needed. 

The  bar,  Pine  Island,  and  Hampton  Shoals  are  the  worst  obstruc- 
tions. Their  removal  would  benefit  the  whole  river,  enabling  ship- 
ments of  perishable  articles  to  be  made  without  regard  to  tide,  and 
would  probably  immediately  increase  the  present  water  commerce  from 
30  to  50  per  cent  by  diversion  from  the  railroads. 

The  commercial  interests  which  would  be  benefited  by  improving 
the  stream  are  at  present  largely  agricultural ;  manufacturers  are  barred 
off  the  stream  on  account  of  the  poor  entrance. 

Full  commercial  statistics  for  the  year  ending  October  1, 1896,  com- 
piled from  statements  submitted  by  leading  shippers  and  merchants, 
are  appended  to  this  report. 

In  my  opinion,  this  creek  is  worthy  of  improvement  by  the  General 
Government.    The  cost  of  a  survey  for  the  purpose  of  preparing  a  plan 
and  estimate  for  its  improvement  is  estimated  at  $500. 
Very  respectfully,  your  obedient  servant, 

0.  W.  Raymond, 
Major  J  Corps  of  Engineers, 

Brig.  Gen.  W.  P.  Oraighill, 

Chief  of  Engineers^  U.  8,  A, 


COMMXRCIAL  STATISTICS  OF  OLDMAN8  CREEK,  NEW  JKRSKY,  FOH  THE  YEAR  ENDING 

OCTOBER  1,  1896. 

Vessel  statement. 


Kind  of  TeMel. 


Pedrioktown  to  month : 

Steamen 

SflilliBg  Te0t«il8 

Bargen  and  canal  boats 
Aubmn  to  mouth: 

Steamers 

Sailing  vessels 

Barges  and  canal  boats 
TotaU: 

Steamers 

Sailing  Teasels 

Barges  and  canal  boats 

Aggregate 


Number. 

Tonnage. 

Arriving. 

116 

47 
70 

18,700 

700 

4.900 

116 

47 
70 

IflO 

20 

180 

9,000 

200 

12,500 

160 

20 

180 

276 

67 

250 

27,700 

900 

17, 4(K) 
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67 

250 

503 

40,000 

598 
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ing. 


116 
47 
70 
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20 
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376 

67 

250 
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Freight  $iaiement. 


ArtiolM. 


Pedrioktown  to  month : 
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OoAl 
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Saltbav 

General  merohandiae 

Tmok,  baaketa 

Truck,  barrela 
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Hay 

Flonr 
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75 
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00 
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Yaine. 


$13,410 
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50 
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964.000 
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Total  oommeroe. 
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Departing. 

Tons. 

Value. 

Tons. 

Value. 

From  Pedrioktown « 

11,225 
7.496 

9104,546 
25,500 

11,660 
11,250 

9138,000 
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From  Anbnm .«... 
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18,720 

180,054 
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228,200 
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Arriving.... 

18,720 
22,900 

9180,064 

Departing 

288,200 

Total 

41,620 

858,254 

G  19. 

PRELIMINART  EXAMINATION  OF  DIVIDING  CREEK,  NEW  JERSEY. 
[Printed  in  House  Doc.  Na  98,  Fifty-fourth  Congreaa,  second  session.] 

Office  op  the  Chief  of  Enoinbers/ 

United  States  Army, 
Washington^  D.  0.,  December  5, 1896. 

Sir  :  I  have  the  hoDor  to  sabmit  the  acoompaiiTing  copy  of  report  of 
November  7, 1896,  by  Mjy,  Charles  W.  Raymond,  Corps  of  Engineers, 
giving  the  results  of  the  preliminary  examination  of  Dividing  Creek, 
New  Jersey,  authorized  by  the  river  and  harbor  act  of  June  3, 1896. 

M%jor  Raymond  reports  that  the  benefits  to  commerce  which  would 
result  from  the  improvements  desired  would  doubtless  be  sndUoient  to 
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justify  their  very  moderate  cost,  and  in  his  opinion  this  stream  is  worthy 
of  improvement  by  the  General  Government. 

I  concur  in  the  views  of  the  district  officer  to  the  extent  of  advising 
a  survey  of  Dividing  Greek,  estimated  to  cost  $150,  nponthe  results  of 
which  a  more  reliable  opinion  can  be  formed  as  to  the  extent  of  the 
improvement  justified  by  the  commerce  involved. 
Very  respectfully,  your  obedient  servant, 

W.  P.  Craighill, 
Brig,  Gen.,  Chief  of  Engineers. 

Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


REPORT  OP  MAJ.  0.  W.  RAYMOND,  OORPS  OP  ENOINEERS. 

United  States  Enoinber  Opficb, 

FhilaAelj^hia,  Pa.,  November  7, 1896. 

General  :  In  compliance  with  instructions  contained  in  Department 
letter  dated  June  16, 1£^,  I  have  the  honor  to  submit  the  following 
report  upon  an  examination  of  Dividing  Greek,  Kew  Jersey,  in  accord- 
ance with  a  provision  of  the  river  and  harbor  act  of  June  3, 1896. 

This  creek  rises  in  the  northeast  pari;  of  Cumberland  County  in  two 
branches,  which  unite  just  above  the  town  of  Dividing  Creek.  From 
the  point  of  junction  the  stream  follows  a  tortuous  course,  in  a  general 
southerly  direction,  for  a  distance  of  about  4^  miles,  entering  Delaware 
Bay  3  miles  northeast  from  Egg  Island  Light-House.  The  length  of 
the  creek  froni  the  forks  to  its  mouth,  following  all  its  sinuosities,  is 
about  9^  miles,  or  more  than  twice  the  distance  measured  in  a  direct 
line.  It  has  three  large  tributaries — Florida  Creek,  Ogden  Creek,  and 
Hands  Creek — which  enter  it  at  points  3  miles,  4^  miles,  and  4f  miles, 
resx)ective]y,  from  its  mouth. 

The  creek  is  spanned  by  a  fixed,  covered  bridge  at  the  turn  below  the 
forks,  and  navigation  above  this  place  is  consequently  impossible, 
idthough  there  is  a  sufficient  depth  of  water.  It  is  bordered  throughout 
its  length  by  salt  meadows  having  a  general  elevation  slightly  above 
high  water.  The  banks  are  usually  quite  steep  and  the  depth  is  nearly 
uniform  over  the  whole  width  of  the  cross  section^  except  in  certain 
bends  where  there  are  shoals  protruding  from  the  pioints.  The  bed  of 
the  creek  is  composed  of  mud,  except  in  one  or  two  places  where  there 
is  sand  or  gravel.  The  ruling  depth  is  10  feet,  and  the  least  depth  3.5 
feet  at  mean  low  water.  The  least  depth'  over  the  bar  at  the  mouth  is 
3  to  3.5  feet  at  mean  low  water. 

Two  canals  or  cuts  have  been  dug  by  local  vessel  owners  across  nar- 
row necks  of  land  between  recurring  reaches  of  the  creek.  The  lower 
one,  a  short  distance  above  Hands  Creek,  is  50  feet  long  and  20  feet  wide, 
avoiding  one-third  mile  of  the  natural  course,  and  was  made  in  1864. 
The  upper  one,  situated  just  below  the  confluence  of  Maple  Creek  with 
the  main  stream,  is  30  feet  long  and  15  feet  wide,  obviates  over  one- 
half  mile  of  winding,  and  was  ma^ie  in  1880. 

The  mean  rise  and  &11  of  the  tides  at  the  mouth  of  Dividing  Creek 
is  5.6  feet  and  at  the  bridge  3.5  feet.  The  difference  in  time  of  high 
water  at  these  two  places  is  one  hour  twenty  minutes,  and  of  low  water 
one  hour  flfl^  minutes.  High  water  at  the  mouth  occurs  fifteen  minutes 
earlier  thaa  at  Mahons  Biver,  Delaware. 
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The  town  of  Dividing  Creek  contains  aboat  780  inhabitants,  the  greater 
part  of  whom  are  vessel  owners,  oystermen,  and  fishermen.  Thirty  to 
forty  sloops  and  schooners  from  40  to  50  feet  long,  10  feet  beam,  draw- 
ing 4  feet  of  water  and  registering  from  6  to  27  tons,  belong  to  this 
port.  Occasionally  a  schooner  of  6  feet  draft  comes  up  to  the  bridge. 
Formerly  the  fleet  was  much  larger,  bnt  owing  to  superior  facilities  at 
Port  Norris  many  of  the  boats  have  been  diverted  to  that  place. 

The  articles  most  often  brought  to  Dividing  Greek  are  gas  lime,  coal, 
grain,  salt  hay,  and  the  general  supplies;  the  bulk  of  these,  however, 
come  by  rail,  since  the  great  length  of  the  creek  and  the  difficulty  of 
navigating  its  many  bends  make  the  rates  by  water  prohibitive.  In  the 
past  year  from  400  to  500  tons  of  coal,  valued  at  $7  per  ton ;  500  tons  of 
salt  hay,  at  $5  per  ton ;  8,000  bushels  of  corn,  at  40  cents  per  bushel, 
and  100  tons  of  gas  lime  were  brought  to  Dividing  Greek  partly  by 
water  but  chiefly  by  rail.  Goods  conveyed  by  rail  have  to  be  carted 
from  the  railroiid  station  2^  miles  distant.  During  1895-06  three 
sloops,  conveying  salt  hay  for  use  npon  neighboring  farms,  made  40 
trips  from  the  lower  waters  of  the  creek  to  the  bridge,  the  amounts 
transported  aggregating  500  tons.  Goru  is  brought  regularly  by  two 
or  three  schooners,  and  three  loads  of  coal  (total  100  tons)  were  con- 
veyed by  water  last  year. 

The  principal  exports  from  Dividing  Greek  are  cord  wood  and  salt 
hay.  Of  the  latter,  2,000  to  2,500  tons  are  cut  annually  from  the 
meadows  bordering  the  creek  and  its  tributaries.  This  hay,  valued  at 
from  $5  to  $0  per  ton,  is  shipped  chiefly  to  Philadelphia,  although  last 
year  one  schooner  of  80  tons  burden  made  regular  trips  from  Mands 
Greek  to  Millville,  carrying  a  total  of  800  tons.  Berries  and  water- 
melons are  sent  to  Philadelphia.  Last  year  10  load  ^  of^  cord  wood  of 
25  cords  each,  valued  at  $3  per  cord,  were  sent  to  Point  Breeze,  ice 
is  sometimes  shipped,  but  is  usually  carted  to  Port  Norris. 

The  principal  industries  of  Dividing  Greek  are  ship  timber  forming 
and  basket  making.  There  are  two  sawmills,  the  annual  output  in  ship 
frames  from  each  of  which  is  from  150,000  to  200,000  feet,  B.  M.  This 
timber  is  valued  at  $35  per  1,000  feet.  A  considerable  trade  is  also 
done  in  general  lumber.  The  basket  factory  has  an  annual  product  of 
about  150,000  baskets,  worth  from  $50  to  $00  per  1,000.  All  the  timber 
for  these  mills  is  cut  in  neighboring  forests.  There  is  also  a  gristmill 
which  runs  two  or  three  days  each  week. 

A  small  shipyard,  with  a  railway,  is  located  on  the  east  side  of  the 
creek  just  below  the  bridge,  bnt  no  boats  have  been  built  there  during 
the  past  five  years.  Vessels,  however,  often  come  here  to  be  hauled 
out,  and  the  number  of  these  would  be  much  increased  were  the  stream 
more  easily  navigable.    A  total  of  30  boats  was  docked  last  year. 

The  improvement  desired  by  all  the  vessel  owners  of  Dividing  Greek 
is  not  an  increase  in  depth,  for  that  is  already  sufficient  for  the  needs 
of  navigation,  but  a  straightening  of  the  course  of  the  stream  by  digging 
canals  across  several  narrow  necks  of  land  between  recurring  reaches, 
and  a  widening  of  ttie  existing  cuts. 

The  cuts  proposed  will  avoid  reaches  in  which  shoals  occur,  as  well 
as  bends  the  most  difficult  t/O  turn.  The  aggregate  length  of  the  five 
cuts  is  about  2,550  feet.  The  amount  of  material  which  it  would  be 
necessary  to  excavate  would  be  about  28,000  cnbic  yards,  measured  in 
place,  which  conld  be  thrown  upon  the  adjacent  meadows.  It  is  under 
stood  that  the  necessary  land  and  permission  to  deposit  material  on  the 
banks  can  be  obtained  without  expense  to  the  G^overnment.  By  the 
construction  of  these  canals  the  creek  would  be  shortened  nearly  4 
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miles,  and  the  distance  between  the  bridge  and  the  month  wonld  be 
reduced  from  9^  to  5^  miles. 

With  tliese  improvements  it  is  believed  by  the  citizens  of  Dividing 
Greek  their  commerce  wonld  be  mach  increased.  General  supplies 
wonld  be  brought  by  water,  because  of  the  relative  inaccessibility  of  the 
railroad.  Oyster  boats  would  obtain  their  stakes,  thousands  of  which 
are  used  annually  upon  the  oyster  beds,  from  the  woods  around  Divid- 
ing Greek  and  their  provisions  from  the  town.  Goal  and  grain  and  the 
products  of  the  saw  and  basket  mills  would  be  shipped  by  water.  It 
is  claimed  also  that  other  industries,  such  as  glass  blowing  and  canning, 
unprofitable  now  because  of  the  cost  of  obtaining  material,  would 
spring  into  existence,  and  more  boats  would  find  a  harbor  at  Dividing 
Greek  and  come  to  it»  shipyard  for  repairs. 

The  benefits  to  commerce  which  would  result  from  these  improve- 
ments would  doubtless  be  sufficient  to  justify  their  very  moderate  cost. 
I  am  of  the  opinion  that  this  creek  is  worthy  of  improvement  by  the 
General  Government. 

The  cost  of  the  survey  required  for  the  preparation  of  a  plan  and 
estimate  will  not  exceed  $150. 

Very  respectfully,  your  obedient  servant, 

G.  W.  Raymond, 
Major  J  Corps  of  Ungineers. 

Brig.  Gen.  W.  P.  GRAiaHTLL, 

Chief  of  Engineers^  U.  8.  A. 


G20. 

SURVEY  OF  SALEM  RIVER  FROM  ITS  MOUTH  TO  SALEM  CITY,  NEW 

JERSEY. 

[Printed  in  Hoiue  Doo.  No.  78,  Fifty-fifth  CongreM,  first  aeMion.] 

Office  of  the  Ghief  of  Engineers, 

United  States  Army, 
Washing  ton  J  D.  0.,  July  6, 1897. 

Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  June  29, 1897,  by  Maj.  G.  W.  Eaymond,  Corps  of  Engineers,  giv- 
ing the  results  of  a  survey  of  Salem  Biver  from  its  mouth  to  Salem 
Gity,  N.  J.,  made  in  compliance  with  the  i)rovisions  of  the  river  and 
harbDr  act  of  June  3, 1896. 

The  project  of  improvement  presented  contemplates  the  formation, 
by  dredging,  of  a  channel  100  feet  wide  and  9  feet  deep  at  mean  low 
water,  amplifying  at  the  bends  so  as  to  permit  the  passage  of  vessels 
200  feet  long  from  the  Delaware  Kiver  up  to  the  highway  bridge  over 
Little  Salem  Greek,  including  the  removal  of  the  stony  bars  in  front  of 
the  city  wharves  and  at  the  bend  above  the  brickyard.  The  cost  of 
the  work  proposed  is  estimated  at  $31,500. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Oen.j  Chief  of  Engineers,  U.  8.  Army. 

Hon.  B.  A.  Alger, 

Secretary  of  War. 
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report  of  maj.  0.  w.  raymond,  oorps  of  enoineers. 

United  States  Engineer  Office, 

Philadelphia^  Fa.^  June  29^  1897. 

General  :  In  compliance  with  instructions  contained  in  Department 
letter  dated  September  5,  1896,  I  have  the  honor  to  submit  herewith  a 
copy  of  a  report  of  Mr.  R.  G.  Pearson,  United  States  surveyor,  dated 
March  11, 1897,  upon  a  survey  of  Salem  River,  New  Jersey,  from  its 
mouth  to  Salem  City,  made  under  my  direction  in  accordance  with  a 
provision  in  the  river  and  harbor  act  of  June  3, 1896.  The  results  of 
the  survey  are  shown  on  the  accompanying  tracing.* 

This  stream  enters  the  Delaware  iiiver  about  4  miles  below  Fort 
Delaware.  Salem  Oity  is  situated  about  3  miles  above  the  mouth.  At 
this  point  the  river  has  a  width  of  500  feet,  increasing  to  1,500  feet  at 
the  mouth.  There  are  several  large  bends  between  Salem  Oity  and  the 
mouth  of  the  river.  Little  Salem  Greek  enters  the  river  about  3  miles 
above  its  month.  The  head  of  navigation  is  at  the  bridge  crossing  Lit- 
tle Salem  Creek,  about  eight-tenths  of  a  mile  above  its  entrance  into  the 
main  river. 

The  present  condition  of  the  channel  of  the  river  from  the  mouth  to 
Salem  City  is  described  in  detail  iti  Mr.  Pearson's  report  and  shown 
upon  the  accompanying  tracing.  The  improvement  desired  is  the  for- 
mation of  a  channel  100  feet  wide  and  9  feet  deep  at  mean  low  water, 
amplifying  at  the  bends  so  as  to  permit  the  passage  of  a  vessel  200  feet 
long  from  the  Delaware  River  up  to  the  highway  bridge  over  Little 
Salem  Creek,  and  the  removal  of  the  stony  bars  in  front  of  the  city 
wharves  and  at  the  bend  above  the  brickyard.  The  limits  of  the  dredg- 
ing necessary  for  the  execution  of  this  project  are  shown  in  red  on  the 
accompanying  tracing. 

The  cost  of  the  dredging  required  is  estimated  as  follows: 

106,730  cubic  yards,  place  measnrement,  sand  and  mnd,  at  20  cents $21,746 

22,930  cubic  yards,  place  measurement,  gravel  and  stones,  at  SO  cents 6, 879 

28,625 
Contingencies 2, 875 

Total 31,500 

The  work  can  not  be  safely  estimated  at  lower  prices,  since  much  of 
the  dredged  material  may  have  to  be  deposited  above  high  water. 

Between  1871  and  1881,  $10,000  was  expended  upon  the  river  below 
Salem  City.  For  a  history  of  this  work  and  an  account  of  its  results, 
attention  is  respectfully  invited  to  my  report  upon  a  preliminary  exam- 
ination of  the  river,  dated  November  14, 1894,  and  printed  in  the  Annual 
Eeport  of  the  Chief  of  Engineers  for  1895,  page  1091.  As  remarked 
therein,  difficulties  connected  with  the  improvement  at  the  mouth  seem 
to  have  led  to  its  abandonment ;  but  as  the  channel  was  never  completed 
to  deep  water  the  question  of  maintenance  is  still  uncertain.  With  the 
improved  appliances  now  available,  the  difficulties  attending  the  work 
in  1881  would  largely  disappear,  and  a  reasonable  permanence  of  the 
increased  depths  is  probable. 

The  following  statistics  with  reference  to  the  commerce  of  this  river 
are  extracted  from  my  preliminary  report  of  November  14, 1894,  above 


« 


Not  printed. 
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referred  to.    They  are  the  latest  received  at  this  office,  and  are  believed 
to  represent  essentially  the  existing  commercial  conditions  : 

Salem  is  located  in  the  midat  of  a  rich  agricaltnral  and  manufacturing  region,  and 
has  about  7,000  inhabitants.  It  is  the  distributing  point  for  many  small  towns,  such 
as  Quinton,  Canton,  HarmersviUe,  and  others,  in  all  of  which  are  located  factories 
and  for  which  a  good  deal  of  freight  comes  to  Salem  bv  water.  The  river  and  creek 
form  its  boundaries  on  two  sides,  thus  affording  plenty  of  manufacturing  sites 
directly  on  the  water  front.  The  principal  manufactories  are  3  glass,  8  canning,  1 
oilcloth,  1  button/ 1  hosiery,  2  sasn,  and  2  ice-cream  factories,  ft  also  has  3  lime- 
kilns, coal,  and  lumber  yards,  and  the  usual  variety  of  hardware,  grocery,  and  dry 
goods  stores,  butcher  shops,  etc.,  supplying  a  large  area  of  country  about  Salem. 
For  the  season  of  1894  the  output  of  the  canning  factories  is  estimated  at  6,000,000 
cans. 

The  present  water  commerce  is  estimated  as  follows:  Three  hundred  and  fifty 
steamers,  120  sailing  vessels,  and  100  barges  and  canal  boats.  Tons  of  freight, 
36,346:  value,  $1,134,700.  It  is  carried  on  by  two  steamboats  plying  regularly  to 
Phila€ielphia,  small  schooners,  steam  canal  boats  and.  bargee,  and  canal  boats  in  tow 
of  tugs. 

In  my  opinion  this  river  is  worthy  of  improvement,  and  its  improve- 
ment is  justified  by  the  interests  of  commerce  involved. 
Very  respectfully,  your  obedient  servant, 

O.  W.  Raymond, 
Major  y  Corps  of  Engineers, 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  TJ,  8.  A. 


bkport  of  mr.  r.  g.  pearson,  surveyor. 

United  States  Enoikeer  Office, 

Philadelphia,  Pa.,  March  11, 1897, 

Major:  Ihaye  the  honor  to  submit  the  following  report  upon  the  results  of  a 
sorvej  of  Salem  River,  New  Jersey,  from  the  mouth  to  the  city  of  Salem,  made  in 
October,  1896: 

From  the  12-foot  curve  in  the  Delaware  River  opposite  Elsingboro  Point  the  chan- 
nel of  Salem  River  pursues  a  direct  course  across  the  flats  to  the  newly  erected  light- 
house, at  which  place  it  deflects  about  30^  to  the  right  to  enter  the  river  proper. 
The  ruling  depth  across  the  flats  is  6.5  feet,  and  the  least  depth  is  5.5  feet;  the  dis- 
tance over  which  there  is  less  than  6  feet  of  water  at  mean  low  water  being  1,600 
fee$.  The  bed  of  the  stream  is  here  composed  of  hard  sand  overlaid  by  2  or  3  inches 
of  soft  mud.  At  the  bend  abreast  the  light-house  the  depth  becomes  8  feet,  and  this 
gradually  increases  until  direct  Iv  in  the  month  of  the  stream  there  are  over  12  feet 
of  water  covering  a  width  of  100  feet. 

From  the  montn  of  the  river  to  the  bend  immediately  above  the  brickyard  the 
depth  varies  between  10  feet  and  23  feet,  there  bein^  a  9-foot  channel  having  a  lesist 
width  of  150  feet  throughout  the  distance.  At  this  bend,  owing  to  its  sharpness, 
there  exists  a  hole  nearly  27  feet  deep  due  to  the  swirl  of  the  currents  in  passing 
around  it.  Just  beyond  this  hole  is  a  troublesome  stony  shoal,  lying  directly  in  the 
channel,  and  carrying  a  depth  of  onlv  6.6  feet  at  mean  low  water. 

From  the  bend  just  considered,  to  the  one  next  above,  where  the  stream  approaches 
close  to  the  turnpike,  there  is  a  ruling  depth  of  9  feet  over  a  width  of  100  feet, 
answering  very  well  to  the  requirements  of  commerce.  At  the  latter  bend  the  tide 
hole  is  46  feet  deep  at  mean  low  water.  The  next  reach  carries  a  least  depth  of  12.2 
ieet,  and  the  9-foot  channel  is  250  feet  wide.  In  the  bend  above  this  reach,  where 
the  stream  curves  around  to  the  Salem  wharves,  the  tide  hole  is  31.6  feet  deep. 

The  harbor  of  Salem  is  obstructed  by  a  stony  shoal,  which,  originating  above  and 
extending  out  into  the  stream  so  as  to  form  a  middle  ground,  ends  somewhat  below 
the  first  wharfe  The  channel  leading  up  to  this  wharf  conseouently  ends  in  a  cnlde 
sac,  having  a  width  of  80  feet  between  the  bulkhead  and  tne  9-foot  curve  on  the 
south  side  of  the  shoal.  The  least  depth  on  this  bar  is  3.2  feet  at  a  distance  of  100 
feet  from  the  south  shore,  ami  as  it  is  composed  of  stones  and  gravel,  it  is  a  serious 
menace  to  navigation.  The  channel  on  the  opposite  side  of  this  quasi  middle  ground, 
and  which  must  be  entered  some  distance  below  the  first  wharf,  leads  op  to  the 
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tnmpike  bridge,  which  has  two  draw  openings  of  40  feet  each.  With  the  exception 
of  the  stony  shoal  Just  mentioned,  the  harbor  has  a  rnling  depth  of  11  feet  over  its 
whole  area. 

Little  Salem  Creek  (formerly  Fenwicks  Creek)  debonches  into  Salem  Rtver  450 
feet  above  the  drawbridge.  The  chief  part  of  the  present  commerce  of  Salem  finds 
shipping  place  at  the  wharves  and  bolkhearls  along  this  creek.  The  stream  is  navi- 
gable for  about  S,800  feet,  or  u^  to  the  fixed  highway  bridge.  A  dam,  about  1  mile 
above  this  bridge^  has  so  diminished  the  tidal  capacity  that  the  currents  are  exceed- 
ingly feeble,  and  it  is  stated  by  one  acquainted  with  the  situation  that  since  the  con- 
struction of  this  barrier  the  stream  has  gradually  been  silting  up.  The  ruline  depth 
up  to  the  bridge  is  4.4  feet  at  mean  low  water,  with  a  bottom  of  very  sort  mud, 
except  in  the  deep  holes  in  the  bends,  where  there  is  an  uncovering  of  gravel.  The 
dike  on  the  north  side  of  the  creek  is  full  of  crevices,  permitting  the  inundation  of 
the  marshes  at  every  tide. 

The  improvement  desired  by  the  shippinff  interests  of  Salem  is  the  formation  of  a 
channel  9  feet  deep  at  mean  low  water  ana  100  feet  wide,  amplifying  at  the  bends 
so  as  to  permit  of  the  passage  of  a  vessel  200  feet  long  from  the  Delaware  River  up 
to  the  highway  bridge  over  Little  Salem  Creek,  and  the  removal  of  the  stony  bars 
in  front  of  the  city  wharves  and  at  the  bend  above  the  brickyard.  Dredging  to  this 
end  would  involve  the  excavation  of  131,660  cubic  yards,  place  measurement,  of 
material,  distributed  as  follows:  (a)  Across  the  cove  from  tne  Delaware  River  to  the 
9-foot  curve  at  the  mouth  of  the  creek,  74,000  cubic  yards  of  hard  sand;  (6)  from 
the  mouth  of  Little  Salem  Creek  to  the  upper  end  of  the  second  bulkhead  (where 
the  creek  runs  northeast  and  southwest),  34,730  cubic  yards,  place  measurement,  of 
soft  mud;  (c)  the  removal  of  the  stony  obstructions,  3,570  cubic  yards,  place  meas- 
urement, of  hard  gravel,  from  the  one  above  the  brickyard,  and  19,360  cubic  yards, 
place  measurement,  ^avel  and  stones,  from  the  one  in  the  harbor. 

The  dredging,  originally  done  in  1879,  at  the  bend  in  the  channel  near  the  light- 
house, has  maintained  itself  remarkably  well.  The  channel  was  dug  to  a  depth  of  8 
feet  at  mean  low  water  over  a  width  of  100  feet,  the  original  depth  naving  been  6  to 
7  feet.  At  present  there  is  a  depth,  in  the  same  locality,  of  7  to  8.5  feet  over  a  width 
of  150  feet,  and  the  distance  between  the  6- foot  contours  on  the  north  and  south 
sides  of  the  channel  has  increased  over  its  value  in  1^. 

Submitting  the  above  report^  together  with  a  map  of  the  river  made  from  the 
survey  of  October.  1896, 1  remain,  sir, 

Very  respectfully,  your  obedient  servant, 

R.  O.  Pearson,  Survejfor, 

M%j.  C.  W.  Raymond, 

Corps  of  Engineers,  U.  8.  A, 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  DELAWARE,  IN  MARY- 
LAND EAST  OF  CHESAPEAKE  BAY,  AND  OF  INLAND  WATERWAY  FROM 
CHINCOTEAGUE  BAY  TO  DELAWARE  BAY,  VIRGINIA,  MARYLAND,  AND 
DELAWARE. 


BEPORT  OF  WILLIAM  F.  SMITH,  UNITED  STATES  AGENT,  MAJOR  OF 
ENGINEERS,  UNITED  STATES  ARMY,  RETIRED,  IN  CHARGE,  FOR  THE 
FISCAL  YEAR  ENDING  JUNE  SO,  1897,  WITH  OTHER  DOCUMENTS  RELA- 
TING TO  THE  WORKS. 


IMPROVEMSMTS. 


1.  Wilmington  Harbor,  Delaware. 

2.  Nanticoke  River,  Delaware  and  Mary- 

land. 

3.  Appoquinimink  River,  Delaware. 

4.  Smyrna  River,  Delaware. 

5.  Marderkill  River,  Delaware. 

6.  Mispillion  River,  Delaware. 

7.  Broadkiln  River,  Delaware. 

8.  Inland  waterway  fromfChincotoague 

Bay,  V  irginia,  to  Delaware  Bay,  at 
or  near  Lewes,  Delaware. 

9.  Snsqaehauna  River  above  and  below 

Havre  de  Grace,  Maryland. 
10.  Chester      River,     Maryland,      from 
Crnmpton  to  Jones  Lauding. 


11.  Choptank  River,  Maryland. 

12.  La  Trappe  River,  Maryland. 

13.  Warwick  River,  Maryland. 

14.  Broad  Greek  River,  Delaware. 

15.  Wicomico  River,  Maryland. 

16.  Manokin  River,  Maryland. 

17.  Pooomoke  River,  Maryland. 

18.  Queenstown  Harbor,  Maryland. 

19.  Rockball  Harbor,  Maryland. 

20.  Removing  sunken  vessels  or  craft 

obstructing  or  endangering  navi- 
gation. 


EXAMINATIONS. 


21.  St.  Jones  River,  Delaware. 

22.  BUspillion  River,  Delaware. 


24.  La  Trappe  River,  Maryland. 


23.  Cedar  Creek,  Delaware. 


SURVEYS. 


25.  Cambridge  Harbor,  Maryland. 


United  States  Engineer  Office, 

Wilmington^  Bel,  July  12^  1897. 

General  :  I  have  the  honor  to  transmit  herewith  the  annual  report 
for  the  works  of  river  and  harbor  improvement  in  my  charge  for  the 
fiscal  year  ending  Jane  30, 1897. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  UngineerSj  V.  S.  A. 
BNG  97 79  1249 
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H  I. 

IMPROVEMENT  OF  WILMINGTON  HARBOR,  DELAWARE. 

For  previous  history  see  Annual  Eeport  of  the  Chief  of  Engineers 
for  1897,  Part  I,  page  155. 

The  amount  expended  for  the  improvement  of  the  harbor  to  June  30, 
1896,  is  $366,027.21,  of  which  $250,171.21  was  expended  on  the  project 
of  1881  and  its  modifications. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  $6,000,  to  be 
used  in  the  discretion  of  the  Secretary  of  War,  for  improving  the  chan- 
nel between  Churchman's  bridge  and  Smalley's  bridge,  and  provided 
that  one-half  should  be  used  below  the  drawbridge  at  Christiana  vil- 
lage and  the  other  half  above,  and  all  to  be  expended  during  the  year 
1896. 

Under  instructions  from  the  Chief  of  Engineers,  a  project  for  the 
expenditure  of  the  appropriation  was  submitted.  This  contemplated  a 
3-foot  low- water  channel  25  feet  wide.  After  approval  and  advertise- 
ment for  proposals,  a  contract  was  made  with  the  Atlas  Dredging  Com- 
pany, of  Wilmington,  Del.,  at  23  cents  per  cubic  yard,  place  measure- 
ment, which  price  was  regarded  as  reasonable  for  the  character  of  the 
work  to  be  done.  Operations  under  it  were  begun  on  October  21  at 
Churchman's  bridge,  and  continued,  working  two  dredges— one  above 
the  Christiana  Bridge  and  one  below — for  the  greater  part  of  the  time, 
until  the  end  of  the  year,  when,  by  limitation  of  the  law,  the  contract 
was  closed.  There  was  then  a  contiiiuous  channel  with  a  least  depth 
of  3  feet  at  mean  low  water  and  a  width  of  25  feet  for  a  distance  of  3.35 
miles  from  Churchman's  bridge  toward  the  bridge  at  Christiana  vil- 
lage, and  a  similar  channel  for  a  distance  of  4,033  feet  above  that  bridge 
toward  Smalley's  bridge.  The  work  done,  although  not  carried  as  far 
as  might  have  been  done  but  for  the  restrictions  imposed  by  the  law 
making  the  appropriation,  has  improved  navigation  in  this  part  of  the 
river,  and  has  increa-sed  the  range  of  tide  about  1  foot  as  far  up  as 
the  wharf  of  the  Delaware  Glass  Sand  and  Clay  Company,  in  whose 
interest  largely  the  appropriation  is  understood  to  have  been  obtained. 
It  may  be  noted  parenthetically,  however,  that  that  company  has  not 
up  to  this  time  availed  itself  of  the  improvement  in  the  channel,  and 
is  not  likely  to,  as  far  as  I  am  adviseil. 

In  both  sections  the  obstructions  were  found  to  consist  usually  of 
clay  banks  and  hard  gravel  bars  extending  across  the  bed  of  the  stream. 
In  several  instances  blasting  was  resorted  to  where  the  bottom  was 
unusually  hard.  During  the  work  two  wrecks  were  removed  from  the 
lower  section  and  one  from  the  upper.  On  the  upper  section  many  logs, 
stumps,  and  snags  were  taken  out  and  the  banks  cleared  of  the  over- 
hanging trees.  All  material  was  deposited  on  the  banks  above  ordinary 
high  water — 14,647  cubic  yards. 

The  work  which  remained  to  be  done  in  this  part  of  the  river  at  the 
close  of  operations  to  complete  the  cut  throughout  was  the  dredging 
of  the  channel  in  the  upper  section  for  a  distance  of  about  a  third  of  a 
mile,  to  the  sand  quarry's  wharf,  and  in  the  lower  section  a  distance 
of  forty-three  one  hundredths  of  a  mile,  to  the  drawbridge  at  C3hristiana 
village.  The  high-water  depths  of  the  undredged  portions  of  the  upi)er 
section  were  then  ^  to  6  feet,  and  in  the  lower  5  to  6  feet. 

For  the  harbor  of  Wilmington  the  river  and  harbor  act  of  June  3, 
1896,  appropriated,  after  deducting  the  $5,000  for  the  work  in  the  upper 
river,  $15,000  for  continuing  the  improvement  *'in  accordance  with  the 
modified  project.''    The  act  also  provided  that  contracts  may  be  entered 
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into  to  complete  the  project  of  improvement,  not  including  estimate  for 
flashing  basin  and  extension  of  jetty,  the  cost  not  to  exceed  $225,816 
in  the  aggregate. 

The  mcKlified  project  referred  to  is  understood  to  be  the  project  for  a 
21-foot  channel,  report  upou  which  will  be  found  in  the  Annual  Beport 
of  the  Chief  of  Engineers  for  1896,  pages  973-994. 

As  it  was  doubtful  that  the  project  could  be  carried  out  under  the 
conditions  of  the  law  authorizing  a  contract,  a  Board  of  Eugineer 
Officers  was  convened  by  the  Ohief  of  Engineers  to  consider  and  report 
upon  the  plan  of  improvement. 

It  is  to  be  noted  that  to  the  estimate  presented  by  the  Board  should 
be  added  a  sum  sufficient  for  rock  removal  in  the  channel,  the  cost  of 
which  has  been  estimated  as  follows: 

6,434  cubic  yards,  at  $14 $90,076 

10  per  cent  for  contingeuoiee 9, 007 

Total 99,083 

This,  with  the  Board's  estimate  for  dredging  and  jetties,  would  make 
the  total  $476,625. 

Under  instructions  from  the  Chief  of  Engineers,  a  project  for  the 
expenditure  of  the  available  funds  in  conformity  with  the  recommenda- 
tion of  the  Board  was  submitted  to  the  Ohief  of  Engineers,  and  after 
approval  proposals  were  advertised  for.  The  bids  received  were 
regarded  as  too  high ;  and,  besides,  there  was  strong  reason  to  believe 
that  a  combination  existed  ainong  some  of  the  bidders.  These  bids 
were  rejected  and  the  service  readvertised.  At  the  second  opening,  on 
March  11, 1897,  as  in  the  former  one,  the  lowest  bidders  were  the  Atlas 
Dredging  Company,  of  Wilmington,  Del.,  their  price  being  17.9  cents 
per  cubic  yard,  place  measurement,  one-tenth  of  1  cent  less  than  their 
first  bid.  After  some  delay,  during  which  the  questions  of  sewage 
deposits  in  the  harbor  and  dumping  grounds  for  the  material  to  be 
dredged  were  considered,  award  was  made  to  the  Atlas  Dredging 
Company.  The  contract  was  executed  on  May  11,  and  work  there- 
under began  on  June  24, 1897,  at  a  point  opposite  the  Atlantic  Befining 
Company's  wharf,  where  operations  closed  under  the  previous  contract, 
last  year.  At  the  close  of  the  fiscal  year,  5,676  cubic  yards  of  material 
had  been  removed  and  the  channel  dredged  to  a  width  of  150  feet  for  a 
length  of  385  feet,  and  for  a  further  length  of  400  feet  to  a  width  of  100 
feet,  in  both  cases  to  a  depth  of  15  feet  at  mean  low  water. 

Soundings  made  recently  indicate  the  shoaling  in  the  channel  to  be 
very  marked  since  last  year,  making  it  apparent  that  the  width  which 
it  was  hoped  could  be  made  with  the  available  funds,  150  feet,  must 
be  contracted,  in  order  that  the  immediate  necessities  of  the  harbor  in 
the  way  of  dredging  in  the  lower  river  may  be  provided  for,  to  some 
extent  at  least,  with  the  small  amount  available.  The  appropriations 
for  the  harbor  for  the  past  four  years,  after  deducting  the  $5,000  for 
improvements  at  Churchman's  Bridge,  and  the  survey  called  for  by  the 
river  and  harbor  act  of  August  17, 1894,  have  averaged  between  $8,000 
and  $9,000  a  year,  while  the  shoaling  is  estimated  at  a  rate  of  100,000 
cubic  yards  a  year,  and  possibly  much  more.  Strong  efforts  have  been 
made  in  the  direction  of  protecting  the  channel  by  calling  the  atten- 
tion of  the  local  authorities  to  the  matter  of  sewage  deposits,  with  the 
view  of  keeping  them  down  as  far  as  possible,  and  by  information  to  the 
United  States  district  attorney  of  violations  of  the  laws  of  Congress 
made  for  the  protection  and  preservation  of  navigable  waters.  The 
flushing  basin  to  which  the  Board  of  Officers  of  1896  calls  attention  is 
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maintained  by  the  city,  and  nob  by  the  Posey  &  Jones  Company,  as 
erroneonsly  reported.  Siuce  the  matter  has  beeu  agitated  it  is  under- 
stood that  the  city  has  appropriated  $2,000  for  the  removal  of  deposits. 
It  may  safely  be  assumed  that  between  $20,000  and  $25,000  are  needed 
annually  for  the  maintenance  of  the  15foot  channel;  and  unless  Con- 
gress may  see  proper  to  appropriate  funds  sufficient  to  cover  at  least 
the  annual  shoaling  it  is  manifest  that  the  15-foot  channel  can  not  be 
maintained,  not  to  speak  of  a  channel  of  greater  depth.  The  important 
commercial  interests  of  this  city  warrant  liberal  expenditures  in  making 
and  maintaining  a  proper  channel. 

It  is  proposed  to  expend  the  amount  asked  for,  if  appropriated,  in 
continuing  work  as  approved. 

WilmlDffton  is  a  port  of  entry  and  in  the  collection  (Ustrict  of  Delaware.  The 
amount  of  revenue  collected  there  daring  the  fiscal  year  ending  June  30^  1897,  was 
$11,500. 

AMOUNTS  APPliOPiUATED. 

By  act  approTed — 

July  14,  1836 $15,000 

March  3,  1837 8,000 

July  7,  1838 9,356 

July  11,  1870 15,000 

June  10,  1872 10,000 

March  3,  1873 6,000 

June  23,  1874 6,000 

March  3,  1875 10,000 

August  14,  1876 16,000 

June  18,  1878 7,000 

March  3,  1879 3,500 

June  14,  1880 10,000 


By  act  approved  March  3,  1881 $50, 000 

By  act  passed  August  2,  1882 50,000 

By  act  approved — 

July  5,  1884 25,000 

August  5,  1886 18,750 

By  act  of  August  11, 1888 30,000 

By  act  approved — 

September  19,  1890 30,000 

July  13,  1892 40,000 

By  act  of  August  17, 1894 25,000 

By  act  of  June  3, 1896 20,000 


$115,856 


288,750 


Aggregate 404,606 

Of  the  above  the  sum  of  $2,411.22  has  been  carried  to  the  surplus  fund  of  the 
Treasury. 

Money  statement, 

July  1,  1896,  balance  unexpended $36,167.57 

June  30,  1 897,  amount  expended  during  fiscal  year 12, 174. 63 

July  1,  1897,  balance  unexpended 23,992.94 

July  1,  1897,  outstanding  liabilities $950.00 

July  1,  1897,  amount  covered  by  uncompleted  contracts 23, 000. 00 

23,950.00 

July  1, 1897,  balance  available 42.94 


'Amount  Oostimated)  required  for  completion  of  existing  project 476, 625. 00 


< 


AmountthatcanbeprofitablyexpendedinfiscalyearendingJune30, 1899  100,000.00 
in  compliance  with  requirements  of  sections  2  of  river  and 


Submitted  

^    harbor  acts  of  1^66  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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Abstract  of  proposals  for  dredging  in  Christiana  Ptrar,  Delawars,  between  Churchman's 
Bridge  and  Smalleys  Bridge,  reomved  by  Oen,  William  F,  Smith,  United  States  agent, 
and  opened  October  8, 1896, 


"So. 


1 
2 
3 

4 


Name  and  addroas  of  bidder. 


Time. 


Commenoe. 


Hanpt  &  Franklin,  Philadelphia,  Pa Oct.  19, 1896 

■      ~         *       "  ~  "  Oct.   14,1896 

Apr.    1,1897 
Nov.   1,1896 


Atlas  Dredji^nff  Co.,  Wilmington.Del. 
American  Dredginir  Co.,  Philadelphia,  Pa. 
Virginia  Dredging  Co.,  Richmond,  Ya 


Complete. 


Dec.  31,1896 
Dec.  24, 1896 
Jane  30, 1897 
Dec,  81.1896 


Price 
per  cubic 

yard, 

place 
meaaare- 

ment. 


OenU. 
28.6 
23 
26 
24 


Contract  made  with  Atlas  Dredging  Company. 

Abstract  of  proposals  received  by  Gen,  William  F,  Smith,  United  States  agenty  and  opened 
January  12,  1897,  for  dredging  in  Wilmington  Harbor  and  Christiana  Biver,  Delaware. 


Price 

per  cnbic 

yard, 

place 


1 
2 
3 

4 
6 
6 


Delaware  Constmotion  Co.,  Wilmington,  Del 

Atlas  Dredging  Co.,  Wilmington,  Del 

Newbnrg  Dredging  Co.,  KewDnrg,  N.  Y 

American  Dredging  Co..  Philadelphia,  Pa 

Sanford  &.  Brooks,  Balti more.  Md 

Frank  C.  Somers,  Camden,K.  J 


Apr. 
Mar. 
Apr. 
June 
Apr. 


1.1897 
1,1897 
1.1897 
1,1897 
1,1897 


Apr.  15, 1897 


Complete. 

measnre- 

ment. 

CenU. 

Dec.    1,1897 

18.5 

July  31, 1897 

a  18 

Nov.    1,1897 

20 

Aug.  15, 1897 

23 

Jan.     1, 1898 

19.5 

Dea  31,1897 

23 

a  Lowest. 


These  jiroposals  were  rejeoted. 


Abstract  of  proposals  reoeired  by  Gen,  William  F,  Smith,  United  States  agent,  and  opened 
March  11,  1897,  for  dredging  in  Wilmington  Harbor  and  Christiana  Birer,  Delaware. 


No. 


1 
2 
3 

4 
5 


Time. 


Name  and  address  of  bidder. 


Delaware  Constmction  Co.,  Wilmington,  Del 
American  Dredging  Co.,  Philadelphia,  Pa... 

Frank  C.  Somera,  Caroden.N.  J 

Newbnrg  Dredging  Co.,  Newburg,  N.  Y 

Atlas  Dredging  Co.,  Wilmington,  Del 


Commence. 


May  15. 1897 
July  1,1897 
Apr.  J,  1897 
May  1.1897 
Apr.    1,1897 


Complete. 


I     Price 

per  cubic 

yard, 

place 

nieasnre- 

i    ment. 


I 


Dec.  ."to,  1897 
Dec.  31,1897 
Kept.  1,1897 
Dec.  1, 1897 
Aug.  81, 1897 


CentJi. 
20.5 
Zi 

22.5 
al5 
17.9 


a  Scow  measurement . 


Contract,  approved  May  28,  1897,  made  with  the  Atlas  Dredging  Company.  Work 
to  begin  ten  days  after  notification  of  approval  and  to  be  completed  five  months 
thereafter.    No  other  contract  in  force. 
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COMMERCIAL   STATISTICS  OP  THE    CITT   OF   WILMINGTON  FOR  TIIE   CALENDAR  YEAR 

1896. 

[ForniBhed  by  the  Wilmington  Board  of  Trado.] 

The  tonnage  and  value  of  leading  articlos  shipped  to  and  from  the  port  of  Wil- 
mington by  water  during  the  year  1896  is  as  follows : 

Domestic  comtMrce. 


Articles. 


Coal 

Cortl  wood 

Qaarry  stone 

Sand 

Cement 

Fertlliaers 

Iron  supplies  and  steel 

Lnmber,  sawed 

Ice..... 

Powder 

General  merchandise 

Miscellaneous  and  unclassified 

Total 


Tons. 


32,000 

4,000 

70,900 

42,500 

4,800 

20,000 

49,100 

15,000 

2.600 

2,275 

128,000 

187,000 


558,175 


Value. 


179,710 

16,000 

170. 490 

21,250 

43,3iN) 

125,  810 

055,900 

120, 570 

8.900 

158,525 

16, 770, 000 

7,200,000 


25, 665, 456 


Foreign  commerce. 


Articles. 


IMPORTB. 

Sulphate  ammoniA.... • .•••.....tons. 

Nitrate  of  soda do.. 

Lo^pirood do.. 

Bananas biincheM . 


Total 


EXPORTS. 


Railroad-car  materials 

Petroleum gallons. 


Total 


Quantity. 


224 

4,669 

06 

12,000 


89, 946, 490 


Value. 


$6,171 

140,984 

1, 279 

2,792 


151,226 


141, 036 
4,621,259 


4.762,205 


VESSELS  ENGAGED  IN  FOREIGN  TRADE. 


There  are  engaged  in  foreign  trade  from  this  port  (Marcnshook)  carrying  petro- 
leum abroad  38  vessels,  of  an  aggregate  registered  tonnage  of  62,827  tons  and  of  an 
average  draft  of  23  feet. 

Vesseli  trading  in  Wilmington  Harbor. 


Class. 


Steamers . 

Tugs 

Schooners 
Barges . . . 


Total. 


^^^^--I^SiTale*.'!    »"^ft- 


3 

7 

7 

14 


1.170 
385 
490 

6.625 


Feet. 
6  to  10 
4to    R 


31 


8,670 


The  above  vessels  are  engaged  in  daily  river  and  harbor  work.  In  addition,  there 
are  numerons  vessels  of  all  chisscs  eng!iged  in  the  general  coastwise  trade,  of  which 
no  distinct  record  is  kept. 

Tliere  is  invested  in  freight  and  passenger  linos  between  Wilmington,  Del.,  Phila- 
de1])hia,  Pa.,  and  Pennsgrove,  N.  J,,  $1,0()(),(KX).  These  vessels  carry  annually  52.5,000 
passongers;  ai]4  fseigbt  valued  at  $16,375;000. 
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The  following  statiAtics  of  vessels  built  and  repaired  at  Wilminfi^n,  Del.,  were 
fhmished  by  .the  Harlan  &  HoUingsworth  Company^  Jackson  &  Siarp  Company, 
and  Pusey  &  Jones  Company,  Wilmington,  Del. : 

VesseU  huilt. 


Claas. 


Ferryboat 

PuBseDger  steamers 

Freight  steamers 

Passenger  and  freight  steamers 
Tugboats 

Total 


Number. 


1 
5 
1 
1 
2 


10 


Tonnage. 


475 
2,230 
410 
150 
500 


3,774 


Draft 


Feet. 
7  to  10 


VesseU  repaired. 


Class. 

Number. 

Tonnage. 

Steamers... 

Not^own 

do 

62,281 

Selling  vesselB 

17, 918 

bepobt  of  boabd  of  enoineebs. 

Unitbd  States  Engineeb  Office, 

Wilmingtony  BeL,  October  5, 1896. 

Genebal  :  The  Board  of  Officers  of  the  Corps  of  Engineers  consti- 
tuted by  Special  Orders  No.  30,  Headquarters  Corps  of  Engineers, 
dated  August  24, 1896,  to  consider  and  report  upon  the  plan  of  improve- 
ment  at  Wilmington  Harbor  and  Christiana  Biver,  Delaware,  has  the 
honor  to  submit  the  following  report: 

The  instructions  of  the  Board,  which  are  contained  in  Department 
letter  to  the  senior  member  dated  August  25, 1896,  require  the  Board 
to  give  the  subject  careful  consideration,  having  in  view  the  existing 
conditions  of  the  locality  and  the  provisions  of  the  act  of  June  3, 1896, 
in  relation  thereto;  but  the  Board  was  informed  by  Department  letter 
to  the  senior  member  dated  August  29, 1896,  that  the  expenditure  of 
$5,000  from  the  appropriation  for  improving  Wilmington  Harbor  and 
Christiana  Eiver,  Delaware,  to  be  applied  to  work  between  Smalley's 
bridge  and  Churchman's  bridge  is  independent  of  the  subject  refen*ed  for 
its  consideration.  A  letter  from  the  George  W.  Bush  &  Sons  Company 
and  the  Charles  Warner  Company  to  thedistrict  engineer,  dated  August 
25, 1896^  calling  attention  to  the  present  need  of  dredging  a  part  of  the 
harbor,  was  also  referred*  to  the  Board  for  its  consideration. 

The  provisions  of  the  act  of  June  3, 1896,  referred  to  in  the  letter  of 
instructions,  are  as  follows: 

Improving  harbor  at  Wilmington,  and  Christiana  River,  Delaware:  Continuing 
improvement  in  accordance  witli  the  modified  project,  twenty  thousand  dollars: 
Provided^  moreover,  That  of  which  amonnt  live  thousand  dollars  may,  in  the  discre- 
tion of  the  Secretary  of  War,  he  expended  daring  the  year  eighteen  hundred  and 
ninety-six  in  improving  the  channel  between  Churchman's  bridge  and  Smalley's 
bridge  on  said  river,  of  which  sum  one-half  shall  be  expended  below  and  the  other 
half  above  the  drawbridge  at  Christiana  village:  And  provided  further ,  That  con- 
tracts may  be  entered  into  by  the  Secretary  of  war  for  such  materials  and  work  as 
may  be  necessary  to  complete  the  project  of  improvement,  not  including  estimate 
for  flashing  basin  and  extension  of  jetty,  to  be  paid  for  as  appropriations  may  from 
time  to  time  be  made  by  law,  not  to  exceed  in  the  aggregate  two  hundred  and  twenty- 
nvo  thoneaud  eight  hundred  and  forty- six  dollars. 
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By  order  of  the  senior  member,  the  Board  was  convened  at  the  United 
States  engineer  office  at  Wilmington,  Del.,  on  September  4, 1896.  The 
various  maps  and  report*  relating  to  the  improvement  were  examined, 
and  the  district  engineer  was  consulted  with  reference  thereto.  The 
Board  then  adjourned  to  afford  the  individual  members  opportunity  to 
give  thorough  consideration  to  the  information  obtained. 

The  Board  again  met  at  the  United  States  engineer  office  at  Wil- 
mington, Del.,  on  September  12, 1896,  and  after  further  discussion  per- 
sonally visited  and  examined  Wilmington  HarlK)r  in  company  with  the 
district  engineer.  At  the  final  session  of  the  Board,  which  was  held 
at  Wilmington  on  October  3, 1896,  this  report  was  unanimously  adopted. 

The  Christiana  River  discharges  into  the  Delaware  River  at  a  point 
about  30  miles  below  the  city  of  Philadelphia.  One  and  a  half  miles 
above  its  mouth  it  is  entered  by  Brandywine  Creek,  and  the  city  of 
Wilmington  is  located  upon  the  area  directly  west  of  the  junction 
of  these  streams.  The  harbor  of  Wilmington  includes  about  4  miles  of 
the  Christiana  River  and  2  miles  of  Brandywine  Creek. 

Under  the  provisions  of  the  river  and  harbor  act  of  September  19, 
1890,  these  streams  were  surveyed  and  observed  to  obtain  data  tor  a 
plan  for  the  permanent  improvement  of  the  harbor,  the  investigation 
being  made  by  a  commission  of  three  engineers.  The  report  of  the 
commission,  dated  June  18,  1891,  is  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1891,  volume  2,  page  1138. 

Under  the  provisions  of  the  river  and  harbor  act  of  August  17, 1894, 
these  streams  were  again  surveyed  and  observed  with  a  view  of  obtain- 
ing a  channel  depth  of  21  feet,  the  investigation  being  made  under  the 
direction  of  the  district  engineer.  The  report  of  the  district  engineer, 
dated  August  15, 1896,  with  the  report  of  the  survey,  dated  July  31, 
1895,  is  printed  in  House  Doc.  No.  66,  Fifty-fourth  Congress,  first 
session. 

Attention  is  invited  to  these  documents,  which  contain  detailed  descrip- 
tions, full  data  with  reference  to  physical  conditions,  and  accounts  of 
previous  improvements  which  it  seems  unnecessary  to  reproduce  in  this 
report. 

The  harbor  of  Wilmington  has  been  under  improvement  at  the  expense 
of  the  Government  at  intervals  since  1839  to  the  present  time.  The 
total  quantity  of  material  removed  by  dredging  is  about  1,370,000  cubic 
yards,  scow  measurement.  The  excavation  has  never  been  carried  to 
a  depth  greater  than  15  feet  at  mean  low  water.  A  jetty  has  been 
constructed  at  the  mouth  of  the  river.  The  total  amount  expended 
upon  the  improvement  from  the  beginning  to  the  present  time  is 
1362,526.81,  in  which  the  cost  of  the  jetty  is  included.  It  appears  from 
data  published  in  the  report  of  the  commission  of  1891  that  in  1890 
the  volume  of  the  low- water  channel  was  considerably  smaller  than  it 
was  in  1835,  before  the  commencement  of  the  improvement. 

This  is  not,  however,  a  matter  of  surprise  when  it  is  considered  that 
the  annual  deposit  of  material  in  the  river  is  estimated  at  not  less  than 
100,000  cubic  yards,  and  may  possibly  be  considerably  more.  The 
Government  has,  in  reality,  removed  not  more  than  about  one-fourth 
of  the  annual  deposit. 

The  Board  is  informed  by  the  district  engineer  that  the  present  con- 
dition of  the  channel  is  as  follows: 

From  the  outer  end  of  the  jetty  extending  up  the  river  for  a  distance 
of  about  9,200  feet,  the  channel  has  a  least  depth  of  about  13  feet  at 
mean  low  water;  thence  to  Market  Street  Bridge,  a  distance  of  about 
6,000  feet,  a  depth  of  about  9  feet  at  mean  low  water;  from  Market 
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Street  Bridge  to  the  Delaware  and  Western  Railroad  Bridge,  a  dis- 
tance of  about  2,400  feet,  a  depth  greater  than  13  feet  at  mean  low 
water,  with  a  full  width  of  1«'S0  feet  except  just  above  Market  Street 
Bridge  and  just  below  the  Delaware  and  Western  Bailroad  Bridge, 
where  the  width  is  about  100  feet;  and  from  the  Delaware  and  Western 
Bailroad  Bridge  to  the  pulp  works,  a  distance  of  about  2,000  feet,  a 
depth  of  9  feet  at  mean  low  water.  The  average  channel  depth  from 
the  month  to  the  pulp  works  appears  therefore  to  be  between  11  and  12 
feet  at  mean  low  water. 

The  Board  is  in  doubt  as  to  what  constitutes  the  modified  project,  in 
accordance  with  which  the  act  requires  the  improvement  to  be  contin- 
ued, but  understands  it  to  be  the  project  contained  in  the  report  of 
Gen.  William  F.  Smith,  the  district  engineer,  dated  August  15, 1895, 
and  printed  in  Document  No.  66,  House  of  Representative?,  Fifty-fourth 
Congress,  first  session,  modified  by  the  omission  of  the  proposed  flushing 
basin  and  the  extension  of  the  jetty,  these  constructions  being  expressly 
prohibited  by  the  act.  If  this  understanding  be  correct,  the  modified 
project  adopted  by  Congress  is  as  follows: 

**To  secure  by  dredging  and  rock  removal  a  high- water  width  at  the 
mouth  of  500  feet,  griulually  narrowing  to  300  feet  at  the  Third  Street 
Bridge;  the  channel  being  confined  between  those  limits  by  bulkheads 
or  dikes,  to  be  erected  by  the  riparian  owners,  who  would  obtain  their 
compensation  in  the  increase  of  solid  land  between  the  bulkheads  and 
present  high-water  line.  The  width  of  the  channel  at  bottom  is  to  be 
250  feet  to  the  mouth  of  the  Brandywine,  the  surface  width  following 
the  bulkhead  line  gradually  diminishing  from  500  feet  at  the  mouth  to 
300  feet  near  the  Third  Street  Bridge,  which  width  of  300  feet  for  the 
high-water  line  is  to  be  continued  witli  the  bulkhead  to  the  Market 
Street  Bridge.  The  width  at  bottom  of  this  section  is  to  be  200  feet. 
From  there  to  the  lower  end  of  the  center  pier  of  the  bridge  of  the 
Pennsylvania  Bailroad  cut-ofi^'  the  channel  is  to  be  200  feet  at  the  bot- 
tom, and  have  the  present  width  at  surface.  The  width  above  the 
Market  Street  Bridge  gradually  increasing  for  the  high- water  line  to 
500  feet,  with  the  constant  inflow  of  water  from  the  Christiana  water- 
shed, is  designed  to  form  a  kind  of  tidal  basin  of  that  portion  of  the 
trough  of  the  river,  and  aid  in  increasing  the  scour  on  the  ebb.  The 
depth  of  the  channel  from  the  mouth  to  the  upper  line  of  the  Pulp 
Works  is  to  be  21  feet  at  mean  low  water. 

"From  that  line  to  the  draw  pier  above  mentioned  the  depth  is  to 
diminish  to  10  feet  at  mean  low  water,  giving  a  slope  of  10  feet  in  750 
in  length.  From  this  pier  to  Newport  all  shoals  having  less  than  7  feet 
in  depth  are  to  be  removed.^ 

The  Board  is  of  the  opinion  that  such  a  project  can  not  be  carried 
out  under  the  conditions  imposed.  It  is  not  believed  that  riparian 
owners  will  construct  bulkheads  or  dikes  along  their  property  for  the 
compensation  referred  to.  Moreover,  the  Board  believes  that  the  exist- 
ing widths  of  the  tidal  prism  are  now  too  small  for  the  economical 
maintenance  of  the  channel  contemplated,  and  that  the  high-wat.er 
widths  should  not  be  further  diminished.  All  excavated  material 
should  be  phiced  outside  of  the  existing  high-water  lines. 

The  cost  of  the  maintenance  of  the  channel  during  the  progress  of 
the  improvement  will  depend  upon  the  rate  of  shoaling  and  the  length 
of  time  consumed  in  the  work.  The  Board  is  of  the  opinion  that  the 
anmial  deposit  may  be  greater  than  is  assumed  in  the  estimate  of  the 
district  engineer,  which  estimate  is  based  upon  the  assumption  that 
with  an  increased  depth  there  would  be  no  increase  of  deposit.    The 
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amoant  of  this  deposit  can  not  be  stated  with  any  degree  of  certainty 
irom  the  data  available,  but  the  Board  is  satisfied  from  both  theory  and 
experience  that  an  increase  in  the  volume  of  the  low- water  channel 
without  a  corresponding  increase  in  the  volume  of  the  tidal  prism  mast 
be  accompanied  by  an  increase  in  the  rapidity  and  amount  of  deposit. 
In  the  present  project,  in  wliich  the  tidal  prism  is  to  be  diminished  by 
reducing  the  high-water  widths,  an  increase  in  the  rate  of  shoaling  is 
considered  inevitable. 

The  time  required  for  the  execution  of  the  work  will  depend  upon 
the  number  of  dredges  wliich  can  be  simultaneously  operated  without 
unduly  obstructing  the  navigation  of  the  river,  the  rate  at  which 
appropriations  are  made,  and  the  rapidity  with  which  places  of  deposit 
can  be  obtained  and  prepared  for  tlie  reception  of  the  excavated  mate- 
rial. Under  these  conditions,  the  Board  is  of  the  opinion  that  at  least 
two  years  will  be  required  to  do  the  dredging,  and  annual  maintenance 
and  contingencies  during  this  or  a  longer  period  should  be  included  in 
the  estimate. 

Tlie  Board  is  further  of  the  opinion  that  the  estimated  cost  of  13 
cents  per  cubic  yard  for  dredging  is  too  small.  This  estimate  is  the 
average  cost  per  yard  for  dr^ging  in  this  locality  during  the  past 
thirteen  years,  but  most  of  the  material  dredged  during  that  time  was 
dumped  and  not  deposited  above  high  water.  Under  the  present  con- 
ditions all  the  material  must  be  deposited  above  high  water.  The  Board 
does  not  believe  that  this  can  be  done  at  the  price  estimated. 

In  view  of  the  above,  the  Board  believes  that  the  execution  of  the 
modified  project  under  existing  conditions  is  practically  impossible 
within  the  limits  of  expenditure  established  by  the  act.  The  Board, 
therefore,  does  not  recommend  that  a  continuous  contract  to  complete 
this  project  of  improvement  be  made  at  the  present  time. 

The  letter  of  the  George  W.  Bush  &  Sons  Company  and  the  Charles 
Warner  Company  to  the  district  engineer,  dated  August  25,  1896, 
which  was  referred  to  the  Board  for  consideration,  as  before  stated^ 
reports  "that  the  Christiana  River  is  shoaling  rapidly  below  Third 
Street  Bridge,  south  side,  and  also  between  Pusey  &  Jones  Company's 
wharf  and  Market  Street  Bridge,  and  that  there  is  only  about  8  feet 
of  water  at  low  water  at  these  points;"  states  that  '*with  the  low  tides 
of  the  fall  and  winter  it  will  be  very  difficult  for  a  tug  drawing  as 
much  as  the  Meteor^  with  a  tow,  to  pass  these  without  accident;"  and 
requests  prompt  action  in  the  matter.  At  these  localities  shoaling 
might  be  expected  fVom  the  sewerage  and  drainage  of  the  city  of  Wil- 
mington. The  Board  is  informed  that  the  Pusey  &  Jones  Company 
has  established  an  arrangement  for  flushing,  whereby  their  dock  is 
cleared  of  deposits,  the  material  being  forced  into  the  main  ship  chan- 
nel. If  the  improvement  of  this  locality  by  dredging  is  to  be  contin- 
ued, the  Board  suggests  the  desirability  of  prohibiting  the  discharge 
of  material  into  the  channel,  under  the  provisions  of  section  6  of  the 
river  and  harbor  act  of  August  17, 1894. 

The  act  of  June  3,  1896,  appropriates  $20,000  for  continuing  the 
improvement  of  Wilmington  Harbor  and  Christiana  liiver.  Of  this 
sum  $5,000  has  already  been  allotted  for  a  special  purpose  provided  for 
in  the  act.  The  sum  of  $10,525.27  remains  on  hand  from  the  amount 
appropriated  for  this  improvement  in  the  river  and  harbor  act  of  Aug- 
ust 17, 1894.  The  total  amount  now  available  for  this  improvement  is 
therefore  $25,526.27.  Since  it  api>ears  to  be  the  will  of  Congress  to 
continue  this  improvement  by  dredging,  without  other  modifications  of 
existing  conditions,  and  since  the  navigation  interests  of  the  river  are 
greatly  in  need  of  temporary  relief,  the  Board  recommends  that  the 
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sum  of  $25,525.27,  now  availablei  be  applied  to  the  dredging  of  the 
channel  of  the  Christiana  River  between  its  month  and  the  pulp  works 
at  localities  where  the  work  will  be  of  the  greatest  and  most  immediate 
benefit  to  navigation,  and  it  is  suggested  that  the  district  engineer 
be  directed  to  submit  a  detailed  project  for  the  expenditure  of  these 
funds  in  accordance  with  this  recommendation. 

The  improvement  obtained  by  the  expenditure  recommended  will  be 
temporary  and  can  not  be  considered  as  forming  any  part  of  a  project 
for  permanent  improvement.  If  the  permanent  improvement  of  the 
harbor  is  to  be  undertaken,  the  Board  is  of  the  opinion  that  the  work 
should  be  conducted  in  accordance  with  the  following  plan : 

1.  Construct  a  jetty  on  the  south  side  of  the  entrance  to  the  river, 
as  recommended  in  the  report  of  the  Commission  of  1801,  Annual 
Reiwrt  of  the  Chief  of  Engineers  for  1891,  page  1158. 

In  order  that  the  channel  may  be  maintained  by  a  reasonable  amount 
of  annual  dredging,  aconsiderableexiensiou  of  both  jetties  at  the  mouth 
may  be  found  necessary  in  the  future;  but  this  should  be  avoided  if 
possible,  since  the  existing  jetty  has  now  an  injurious  effect  upon  the 
main  ship  channel  of  the  Delaware  Biver,  and  a  further  extension  of 
the  jetties  would  probably  compel  the  shifting  of  the  channel  to  the 
east  side  of  Cherry  Island  Flats,  which  would  not  be  to  the  interest  of 
the  city  of  Wilmington. 

2.  Eectify  the  channel  of  the  Christiana  Biver  at  the  mouth  of  the 
Brandy  wine  by  a  jetty  on  the  north  side  of  the  entrance  to  the  latter. 

3.  Dredge  a  channel  with  the  depths  and  bottom  widths  provided  for 
in  the  modified  project,  and  remove  the  rocky  obstructions  to  the  same 
depths.  The  high-water  widths  should  not  be  further  diminished.  It 
would  be  well  to  correct  abnormal  variations  in  width  when  practicable 
by  widening  the  narrow  parts  of  the  tidal  prism. 

The  approximate  cost  of  executing  this  projex^t  is  estimated  as  fol- 
lows: 

Constrnction  of  ietty  on  Bonth  side  of  month... ••••••. $30,000 

Construction  of  Jetty  at  the  month  of  the  Brandy  wine 20, 000 

Dredging  1,429,000  cnbic  yards  (place  measurement),  as  estimated  by  General 

Snuth,  at  18  cents 257,220 

Estimated  annual  deposit  in  2  years,  during  progress  of  work,  200,000  cubic 

yards,  at  18  cents 36,000 

Total 343,220 

Contingencies 34,322 

Total 377,542 

The  project  above  submitted  provides  for  the  formation  of  a  low- 
water  channel  of  much  greater  dimensions  than  the  river  can  natu- 
rally maintain,  and  the  preservation  of  the  improved  depths  will 
therefore  require  annual  dredging.  The  amount  and  cost  of  tliis  annual 
work  can  not  be  accurately  estimated.  In  view  of  this  fact  the  Board 
invites  attention  to  the  great  importance  of  preventing  the  deposit  of 
material  in  the  river,  so  far  as  such  prevention  is  possible. 
Bespectfully  submitted. 

Pbteb  G.  Hains, 

Colonel  of  Engineera. 
Chas.  J.  Allen, 
Major  J  Corps  of  Engineers. 

0.  W.  Raymond, 
Major ^  Corps  of  Engineers. 
Brig.  Gen.  W.  P.  OBAianiLL, 

Chief  of  Engineers^  U,  8.  A. 
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H  a. 

IMPROVEMENT  OP  NANTICOKE  EIVEB,  DELAWARE  AND  MARYLAND. 

For  previous  history  see  Annual  Beport  of  the  Ohief  of  Engineers 
for  1897,  Part  I,  page  167. 

The  first  appropriation  under  the  project  is  that  made  by  the  river 
and  harbor  act  of  June  3, 1896,  and  is  for  $3,000.  The  work  to  be  done 
therewith  has  been  contracted  for,  after  due  advertisement,  with 
Chester  T.  Oalen  of  Norfolk,  Va.,  at  9^  cents  per  cubic  yard,  place 
measurement.    Ko  work  has  been  done  during  the  last  fiscal  year. 

Nanticoke  River  is  in  the  collection  district  of  the  eastern  district  of  Maryland. 
Crisfield  is  the  nearest  port  of  entry.  As  no  dutiable  articles  are  discharged  there, 
no  revenne  was  collected  during  the  fiscal  year. 


AMOUNT  APPROPRIATED. 

By  act  of  June  3;  1896 $3,000 

Money  statement. 

July  1, 1896,  balance  unexpended $3,000.00 

June  30, 18^,  amount  expended  during  fiscal  year 59. 12 

July  1, 1897,  balance  unexpended 2, 940. 88 

July  1, 1897,  amount  covered  by  uncompleted  contracts 2, 940. 88 


harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Abstract  of  proposals  received  hy  Gen.  William  F.  Smithy  United  States  agent,  and  open^ 
December  2,  1896,  for  dredging  in  Nanticoke  Birer,  Maryland  and  Delaware,  and  other 
localities  on  eastern  shore  of  Chesapeake  Bay. 


No. 


1 
2 

3 
4 
5 
G 
7 


Name  and  addresB  of  bidder. 


Time. 


Commence. 


Delaware  Constmction  Co.,  Wilmington,  Del 

Frank  C. Somera,  Camden, N.J 

Chester  T.  Caler,  Norfolk,  Va 

Baltimore  Dredging  Co.,  Baltimore,  Md Doc.  15, 1890 

American  Dredging  Co.,  Philadelphia,  Pa Apr.    1,1897 


Apr.  1,1897 
Feb.  10, 1897 
Jan.  15,1897 


Complete. 


San  ford  &  Brooks,  Baltimoro,  Md . 
John  L.  Grim,  Philadelphia.  Fa. . . 


Doc.  15,1896 


Apr.  1,1898 
July  31, 1898 
June  30, 1898 
Dec.  3],  1897 
Apr.  1,1898 
Sopt.  15, 1897 


00  days 16  months... 


Price 
per  cubic 
yard, 
place 
measure- 
ment. 


CenU. 
16 

14.5 
9.5 
13.7 
17 
19 
22.5 


Contract  approved  January  5, 1897,  for  this  and  other  works  along  eastern  shore 
of  Chesapeake  Bay,  work  on  the  contract  to  begin  about  January  15,  1897,  and  to 
be  completed  June  30, 1898.    No  other  contract  made  or  in  force. 
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COMHSBCIAL  STATISTICS  FOR  CALENDAR  YEAR  1896. 

Beoeipts  and  shipmenU, 


Claaa. 


Keceipts: 

Kaw  bone,  phosphate  rock,  ship  timber,  etc 

Chemicals,  i'ertili&ers,  tlour,  lumber,  etc 

Cattle,  horses,  hay,  etc 

Gener^  merchandise •.... 

Total .' 

Shipments : 

Canned  coods,  basket  and  barrel  material,  lumber,  etc 

Berries,  Tmit,  com,  wheat,  poultry,  etc 

General  merchandise 

Total 

Total  receipts  and  shipmenCs 


Tons. 


17,049 


Value. 


256 
3,513 

576 
1,000 

$5,220 
81,798 
27,550 
40,000 

5,345 

154,568 

2,749 
7,955 
1,000 

140,450 

340,087 

40,000 

11,704 

529,537 

684,105 


Vessels  trading 

in  Nanticoke  River,  Delaware  and  Maryland, 

Class. 

Number. 

Aggregate 
tonnage. 

Draft. 

Trips. 

Passenger  and  freight 

1 
Unknown. 

459 
1,200 

Ftet. 

6 
5to7 

Triweekly. 
Grain,lumber,and  fertilizers. 

Schooners  and  sloops 

Fifty  sailing  vessels  of  700  aggregate  tonnage  bailt  and  repaired  daring  the  year. 
The  above  statistics  were  furnished  by  the  Baltimore,  Chesapeake  and  Atlantic 
Railway  Company. 


H3. 

IMPROVEMENT  OF  APPOQUINIMINK  RIVER,  DELAWARE. 

At  the  beginning  of  the  fiscal  year  a  contract,  dated  May  23, 1895, 
was  in  force  for  dredging  on  this  and  other  rivers  in  Delaware,  the  work 
on  all  of  them  to  be  completed  by  September  1, 1896.  Owing,  how- 
ever, to  the  tardiness  of  the  contractor  in  the  performance  of  the  work 
on  the  Smyrna  Eiver,  one  of  the  improvements  provided  for,  the  con- 
tract was  annolled  on  July  27, 1896,  before  the  Appoquinimink  work 
was  reached. 

The  river  and  harbor  act  of  June  3, 1896,  made  a  further  appropria- 
tion of  $5,000  for  this  improvement. 

Before  the  annulment  of  the  contract  above  referred  to  a  question 
had  arisen  as  to  the  advisability  of  expending  the  available  funds  for 
the  Appoquinimink  Biver  in  view  of  the  proposed  construction  of  a 
dike  on  the  Delaware  Eiver  between  Keedy  Island  and  Listens  Point, 
which,  it  was  represented,  provided  no  opening  into  that  river  from 
the  Appoquinimink;  and  as  the  river  and  harbor  act  of  June  3, 1896, 
required  the  matter  to  be  considered  by  a  Board  of  Officers,  with  refer- 
ence to  preserving  and  improving  the  navigation  of  the  Appoquini- 
mink, it  was  concluded,  with  the  approval  of  the  Chief  of  Engineers, 
to  await  the  result  of  the  deliberations  of  that  Board.  The  Board 
reached  the  conclusion,  which  was  approved  by  the  Secretary  of  War, 
that  it  was  best  to  abandon  for  the  present  the  attempt  to  improve 
that  part  of  the  Delaware  Eiver  by  dike  construction;  and  accord- 
ingly, with  the  approval  of  the  Chief  of  Engineers,  a  contract  was 
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made,  after  due  advertisement  for  proxK)8als,  with  Egan  &  Bochman, 
of  Charleston,  S.  C,  for  the  required  dredging  at  10  cents  per  cubic 
yard,  place  measurement.  The  work  proposed  to  be  done  is  the  dredg- 
ing of  the  channel  to  a  depth  of  8  feet  at  mean  low  water  and  a  width 
of  50  feet  in  straight  reaches  and  widening  in  the  bends  through  vari- 
ous shoals  between  a  point  6,400  feet  below  Odessa,  where  work  was 
la«t  suspended,  and  the  mouth  of  the  river;  to  widen  the  cut-off  below 
New  Bridge,  to  dredge  off*  several  projecting  points,  and  to  redredge 
shoaling  in  the  upper  river,  as  far  as  available  funds  will  permit.  It 
was  intended  to  include  in  this  work  the  making  of  the  proposed  cut- 
off at  New  Bridge  and  one  below,  but  it  was  impracticable  to  procure 
the  title  to  the  land  required  for  the  purpose.  The  difficulties  in  the 
way  may  possibly  be  overcome  before  further  improvements  are  made 
on  the  river. 

It  is  ])roposed  to  expend  the  amount  asked  for,  if  appropriated,  in 
continuing  work  under  the  project. 

This  work  is  in  tho  collection  district  of  Delaware.  Wilmington  is  the  nearest 
port  of  entry,  and  the  amount  of  revenue  collected  there  during  the  fiscal  year 
ending  June  30,  1897,  is  $11,500. 

AMOUNTS  APPROPRIATED. 

By  act  approved  September  19,  1890 1 $5,000 

By  act  approved  July  13,  1892 5,000 

By  act  of  August  17, 1894 5,000 

By  act  of  June  3, 1896 5,000 

Total 20,000 


Money  statement. 

July  1, 1896,  balance  unexpended $9,847.27 

June  30, 1897,  amount  expended  during  fiscal  year 736. 25 

July  1,  1897,  balance  unexpended 9,  111.  02 

July  1, 1897,  amount  covered  by  uncompleted  contracts 9,  111.  02 


'  Amount  (estimated)  required  for  completion  of  existing  project •.     19, 963. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30, 1899    10, 000, 00 
I  Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
,    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Ahetraci  of  proposals  received  hy  Gen,  William  F,  Smith,  United  States  agent,  and  opened 
June  15, 1897,  for  dredging  in  Jppoquinimink  and  other  rivers  in  Delaware, 


No. 


2 
3 

4 


6 


Time. 


Name  and  addroBs  of  bidder. 


Egan  &  Bochmau,  Charleston,  S.  C 


Commence. 


Aug.  15, 1897 


90  days. 


Daniel  ConstAntino,  Baliimoro,  Md. . .   w  uayn 

Frank  C.  Soroors,  Camden,  N.  J July  15, 1897 

Cheater  T.Caler,  Norfolk,  y a :  Upon    com- 

Eletion  of 
!  h  e  8  a  • 
peakeBay 
contract. 

Delaware    Construotion    Co.,    Wil-    July  20, 1897 
mington,  Del. 


Complete. 


July  15, 1888 


4  months 

Apr.  30, 1898 
6  months.... 


July  31, 1898 


Price  per  cubic  yard,  place 
measurement. 


10  cents  Appoquinimiuk,  12 
cents  Smyrna,  18  cents 
Mis  pillion  (average,  lli"^ 
ccdIh). 

14.7  cents. 

13.9  cents. 

18.75  cents. 


17  cents. 


Contract  with  Egan  &  Bochman,  of  Charleston,  S.  C,  approved  July  10,  1897,  for 
this  and  other  improvements  in  Delaware.  Work  on  contract  to  begin  about  August 
15, 1897,  and  to  be  completed  by  July  15, 1898.    No  other  contracts  in  force. 
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COMlfEKGXAL  STATISTICS  FOR  CALENDAR  YEAR  1896. 

Beceipti  and  shipmentj. 


Class. 


Tons. 


Reeelpto: 

CMil,  fertiliien,  floor,  etc 

t        Horses,  sheep,  etc 

*       General  merohandise 

TotiU 

Shipments : 

Fish,  canned  goods,  etc , 

Fmit,  wheat,  poultry,  sheep,  etc 

General  merchandise 

Total 

Total  receipts  and  shipments 


VesaeU  tmding  in  Appoquinimink  Biver,  Delaware, 


Value. 


6,460 

175 

3,450 

$75,250 

16,000 

517,500 

10,085 

608,750 

875 

9,135 

75 

51,500 

203,500 

7,500 

10,085 
20,170 

352,500 
961,250 

Class. 


Stofloers. 
Steamers . 

Tugs 

liarges  ... 
Schooners 


Number. 


1 
8 
6 
8 
4 


Aggregate 
tonnage. 


100 
410 


2,000 
300 


Draft. 


Feet. 
6 
6to7 
6to7 
6to7 
5  to  6 


Trips. 


Triweekly  2  months,  then  semi  weekly . 

Transient. 

Transient. 

Charter. 

1  regularly ;  others  charter. 


The  above  statistics  were  faralsbed  by  F.  B.  Watkins,  Odessa,  Del.,  accompanied 
by  the  following  letter: 

Odessa,  Del.,  February  13, 1897, 

Dbab  Sir:  Inclosed  find  statistics  as  requested.    The  business  for  1896  was  better 
than  1895,  owing  to  the  peach  crop  and  the  running  of  our  factories. 
Tours,  truly, 

F.  B.  Watkins. 
Gen.  William  F.  Smith. 


H4. 
IMPROVEMENT  OF  SMYRNA  RIVER,  DELAWARE. 

For  previoas  history  see  Annual  Beport  of  the  Chief  of  Engineers 
for  1897,  Part  I,  page  159. 

The  total  amount  expended  on  this  improvement  to  June  30, 1896,  is 
$29,338.82,  of  which  $19,338.82  has  been  expended  on  this  project. 

At  the  beginning  of  the  fiscal  year  1897  dredging  operations  were  in 
progress  upder  the  contract  of  Fred.  L.  Somers,  dated  May  21,  1895. 
Owing  mainly  to  the  insufficiency  of  the  contractor's  phiut,  work  pro- 
ceeded slowly,  but  upon  promises  that  it  would  be  satisfactori  ly  improved, 
the  contractor  was  permitted  to  continue.  On  July  27, 1896,  however, 
the  contract  was  annulled  by  authority  of  Ohief  of  Engineers,  the  con- 
tractor having  failed  to  keep  his  promise  or  to  prosecute  the  work  with 
prox)er  dispatch.  Sealed  proposals  were  then  invited,  and  ot)ened 
August  6,  for  the  remainder  of  the  dredging  contemplated  by  the  con- 
tract. The  lowest  bid,  that  of  Haupt  &  Franklin,  at  19.7  cents  per 
cubic  yard,  place  measurement,  was  accepted  and  work  thereon  begun 
on  September  1,  and  completed  October  14, 1896.  Duriug  this  period 
the  chanqel  width  was  made  60  feet  and  the  depth  7  feet  at  mean  low  water 
from  a  point  300  feet  above  Siscoe's  wharf,  in  the  upper  section  of  the 
river  for  a  distance  of  1,610  feet;  at  Beaverhouse  Point,  about  4,700 
feet  below,  a  shoal  135  feet  in  length  was  removed  and  also  one  300  feet 
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below  Mill  stream;  abreast  of  Bothwells  Lauding  the  channel  was 
widened  for  a  distance  of  416  feet;  about  2,400  feet  below,  a  cat  60 
feet  wide  was  dredged  for  a  length  of  125  feet;  and  at  Hiproof  Reach, 
about  3,000  feet  farther  down,  the  channel  was  widened  and  deepened  for 
a  distance  of  1,235  feet;  and,  finally,  at  Gave  Landing  Reach,  about  1,000 
feet  below,  the  channel  was  dredged  for  a  length  of  259  feet,  when  work 
was  stopped,  as  the  available  funds  were  about  exhausted.  The  material 
removed,  11,694  cubic  yards,  mainly  mud,  sand,  and  clay,  was  deposited 
upon  the  marsh  along  the  banks  of  the  river.  The  general  result  of  the 
operations  gave  a  channel  of  the  approved  depth  between  the  turning 
basin  at  Smyrna  Landing  and  Cave  Landing  Reach,  a  distance  of  20,400 
feet,  the  width  varying  between  40  and  60  feet.  This  left  about  one- 
third  of  the  project  to  be  completed. 

The  improvements  made  are  of  great  benefit  to  navigation  and  have 
facilitated  expeditious  and  regular  transportation,  which  before  was 
impossible. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  $5,000  for 
continuing  the  improvement.  As  the  work  above  described  was  not 
completed  until  late  in  the'  fall,  it  was  deemed  advisable  to  suspend 
action  for  the  expenditure  of  this  appropriation  until  the  following 
spring,  when  this  work,  in  conjunction  with  others  in  Delaware, could  be 
contracted  for  anddone  to  better  advantage  to  theOovemment.  On  June 
15, 1897,  after  due  advertisement,  proposals  for  dredging  were  opened. 

Contract  was  made  with  the  lowest  bidders,  Egan  &  Bochman,  of 
Charleston,  8.  C,  at  12  cents  per  cubic  yard,  place  measurement.  The 
work  to  be  done  is  the  dredging  of  a  channel  to  a  depth  of  7  feet  at  mean 
low  water  and  a  width  of  &>  feet  from  near  Cave  Landing,  where  work 
was  last  suspended,  toward  the  mouth  of  the  river,  and  to  redredge 
shoals  and  remove  some  projecting  points  in  the  upper  part  of  the  river, 
and  it  is  expected  that  this  will  be  completed  this  fall. 

The  amount  asked  for  is  for  completion  of  the  project  for  dredging, 
and,  if  appropriated,  will  be  expended  accordingly. 

This  work  is  in  the  collection  district  of  Delaware.  Wilmington  is  the  nearest 
port  of  entry,  and  the  amount  of  revenne  ooUected  there  during  the  fiscal  year  end- 
ing June  30,  1897,  is  $11,500. 

AMOUNTS  APPROPRIATED. 

By  act  approved- 
June  14, 1880 $5,000 

March  3, 1881 3,000 

By  act  passed  August  2, 1882 2,000 


By  act  of  August  11,  1888 10,000 

By  act  approved — 

September  19, 1890 5,000 

July  13,  1892 3,000 

By  act  of  August  17, 1894 5,000 

By  act  of  June  3, 1896 5,000 


$10,000 


28,000 


Aggregate 38,000 

Money  statement. 

July  1,  1896,  balance  unexpended $8,661.18 

June  30,  1897,  amount  expended  during  fiscal  year .i,  324. 28 

July  1,  1897,  balance  unexpended 5, 036. 90 

July  1, 1897,  amount  covered  by  uncompleted  contracts 5, 000. 00 

July  1, 1897,  balance  available 3a^96 


'  Amount  (estimated)  required  for  completion  of  existing  project \      9, 365. 00 

Amount  that  can  be  profitably  expended  in  fiscal  yearendiujo:  June  30, 1899      9, 365»  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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AhBtract  of  proposals  for  dredging  on  Smyrna  River,  Delaware,  received  in  response  to 
notice  dated  July  f7, 1896,  opened  August  6, 1896,  6y  Gen.  Wm,  F,  Smith,  United  States 
agent. 


No. 


Name  ftnd  address. 


1 
2 
8 
4 


Atlaa  Dredging  Co.,  Wilmington,  Del 

American  DredgingOo.,  Philadelphia,  Pa. 

Hanpt  &  FranUinrPhiladelphia,  Fa 

Fran\  C.  Somen,  Camden,  N.  J 


Time. 


Commence. 


SepL  1,18M 

do 

Aug.  15, 1896 
Aug.  8,1896 


Complete. 


Deo.  1.1896 
Oct  1, 1896 
NoY.  1.1896 
Oct  31,1896 


Price 
per  cubic 

yard, 

place 
meaaare- 

ment. 


Osntt. 


23 

a  19. 7 
20 


a  Lowest;  accepted.    No  formal  contract  made. 

Abstrtuit  of  proposals  reeeivedhy  Gen,  Wm.  F.  Smith,  United  States  agent,  and  opened  June 
16,  1897,  for  dredging  in  Smyrna  and  other  rivers  in  Delaware. 


Time. 


No. 


Name  and  address  of  bidder. 


Commence. 


2 
3 
4 


Bgan  &  Boohman,  Charleston,  S.  C. 

Daniel  Constantino,  Baltimore,  Md 

Frank  C.  Somen,  Camden,  N.  J 

Chester  T.  Caler,  Norfolk,  Ya 


Aug.  15, 1897 


Delaware  Constmotlon  Co.,  Wilming- 
ton, DeL 


90  days 

July  15, 1897 

TT^n  comple- 
tion of  Ches- 
apeake Bay 
contract. 

Jnly  20, 1897 


Complete. 


July  15, 1896 

4  months 

Apr.  30, 1896 
6  months.... 


Joly  31, 1896 


Price  per  cnbic  yard,  place 
measurement. 


10  cents,  Appoqoinimink. 
12  cents,  Smyrna. 
18  cents,  Miipillion. 

(Average  11. 3  cents.) 
14. 7  cents. 
13. 9  cents. 
18. 75  cents. 


17  cents. 


Contract  with  Egan  Se,  Boohman.  of  Charleston,  S.  C,  approved  Jaly  10, 1897,  for 
this  and  other  improyements  in  Delaware.  Work  on  contract  to  be^in  about  August 
15, 1897,  and  to  be  completed  by  July  15, 1898.    No  other  contracts  in  force. 


COUMKRCIAL  8TATI8T10S  FOR  CALENDAR  YKAR  1896. 


Beoeipis  and  shipments. 


Class. 

Beceipts: 

Bone,  iron,  steel,  phospliate  rock,  etc 

Canned  goods,  fertilixers,  mill-work,  etc 

Grain,  cattle,  horses,  sheep,  etc 

General  merchandise 

Total 

Shipments : 

Sailroad  ties,  ship  tin&ber,  wood,  etc 

Canned  goods,  crates,  baskets,  terra  cotta,  etc 

Fruit,  grain,  cattle,  poultry,  etc 

GeneraTmerchaodise 

Total 

Total  receipts  and  shipments 

BNa  97 80 


Tons. 


0,700 

8,590 

35, 476 

10.000 


60,766 


82,400 

135, 765 

20.215 

5,000 


243,380 


304,146 


Value. 


$71,000 
193,180 
130,660 
400.000 


803,830 


277,000 
833,500 
919,050 
200,000 


2.230,450 


3, 034, 280 
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V€8»el9  trading  in  Smyrna  Birer,  Delaware. 


ClaM. 


N-'-j'iSfSSf  i  »»«• 


Trips. 


StMunen  . 

Do.... 

Do.... 

Tng» 

Schooners 


1 
2 
2 
3 
3 


160 
210 
250 


Feet. 
5 
6 

5  and  6 
6 


2  and  3  tripo  weekly. 

Weekly. 

2  and  3  tripe  part  of  the  year. 

Constantly. 

Charter  from  time  to  time. 


Many  small  vesselB  trade  in  and  out  of  river  irregularly,  and  many  veaeelB  make 
harbor  at  month  of  river.  iJbso  a  number  of  large  vessels  make  periodic  trips  with 
lime,  etc. 

The  above  statistics  were  furnished  by  A.  E.  Jardine,  secretary  of  the  Philadelphia 
and  Smyrna  Transportation  Company,  accompanied  by  the  following  letter: 

Smyrna,  Del.,  Janttary  g8, 1897, 

Dbar  Sir:  In  the  reports  submitted  there  are  no  great  changes  other  than  in 
values.  We  have  another  line  of  steamers  here  now  and  will  have  two  new  boats 
ready  by  early  spring.  Possibly  the  two  lines  may  draw  more  business  and  make 
the  volume  larger  for  next  year.  An  improvement  to  the  mouth  and  the  cutting  off 
of  some  points  would  very  materially  improve  and  shorten  the  river. 
Respectfully,  yours, 

A.  E.  Jardinx, 
Secretary  and  Treasurer 
Philadelphia  and  Smyrna  Transportation  Company, 
Gen.  Wm.  F.  Smith, 

United  States  Agent, 


H  5. 

IMPROVEMENT  OF  MURDERKILL  RIVER,  DELAWARE. 

For  previous  history  see  Aiinual  Report  of  the  Chief  of  Eugineers  for 
1897,  Part  1,  page  160. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  $6,500  for  con- 
tinuing the  improvement.  As  the  interests  of  the  commerce  in  this 
river  seemed  to  require  immediate  attention,  it  was  determined  to  go  on 
with  the  work  and  not  wait  until  the  spring  for  more  favorable  weather. 
After  due  advertisement,  a  contract  dated  November  13, 1896,  was  made 
with  the  Atlas  Dredging  Company  for  dredging,  at  17^  cents  per  cubic 
yard,  place  measurement,  and  work  thereunder  began  on  November 
18, 1896,  at  the  6-foot  curve  in  Delaware  Bay.  A  channel  was  made 
thence  to  the  steamboat  wharf  inside  the  river,  a  distance  of  4,700  feet, 
60  feet  wide  and  6  feet  deep  at  mean  low  water,  and  inside  the  river  a 
shoal  just  above  the  steamboat  wharf  was  removed,  a  shoal  at  Broad 
Beach  was  dredged  for  a  length  of  2,206  feet,  and  a  shoal  at  Webb's 
Landing  was  dredged  for  a  length  of  276  feet,  the  cut  in  each  case  being 
made  40  feet  wide  and  6  feet  deep  at  mean  low  water.  The  material 
dredged  at  the  bar,  which  consisted  of  mud,  sand,  and  gravel,  was 
scowed  away  and  deposited  in  a  deep  hole  in  Delaware  Bay  about  2 
miles  from  the  work^  and  that  dredged  in  the  river,  mud,  was  thown 
upon  the  banks  on  either  side.  The  quantity  of  material  dredged  was 
24,425  cubic  yards.  Operations  under  the  contract  were  closed  on  June 
16, 1897^  and  the  result  of  the  work  done  is  an  unobstructed  low-water 
navigation  of  6  feet  depth  from  that  depth  in  Delaware  Bay  to  Lindells 
Shoal,  a  distance  of  16,000  feet. 

The  amount  asked  for,  if  appropriated,  will  be  expended  in  dredging 
^.t  the  bar  and  in  the  river,  in  continuation  of  the  project. 
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This  work  is  in  the  collection  district  of  Delaware.  Wilmington  is  the  nearest 
port  of  entry,  at  which  the  amount  of  revenue  collected  during  the  fiscal  year  ending 
Jnne  30, 1897,  is  $11,500. 

AMOUirrS  APPROPRIATED. 

By  act  approved  July  13, 1892 $7,000 

By  act  of  August  17, 1894 •6,500 

By  act  of  June  3, 1896 6,500 

Total 20,000 

Money  statement. 

July  1|  1896,  balance  unexpended $7,145.79 

June  30,  1897,  amount  expended  during  fiscal  year 6,974.47 


July  1, 1896,  balance  unexpended. 


171.32 


'  Amount  (estimated)  required  for  completion  of  existing  project 32, 764. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Ah$tr€Ka  of  prapaaaU  received  by  Gen.  William  F,  Smith,  United  States  agent,  and  opened 
November  5, 1896,  for  dredging  in  Murderkill  Biver,  Delaware. 


Kame  and  addreea  of  bidder. 

Time. 

Price 
percnbio 

yard, 

place 
measare- 

ment. 

Ko. 

Commence. 

Complete. 

1 

AmAiiftAn  TYrfMliHnff  On.,  Ph{lflilAlphl&,  Pn. ^ 

Apr.    1, 1807 
Nov.  16, 1806 

May  15, 1807 
Mar.  31, 1897 

Qentt. 
20 

2 

Atlfttt  Th-fldirbie Oo-.  'W'nrninirton.  Ti«t\ ^_,, _,,.„,.._. 

17.5 

Contract  made  with  the  Atlas  Dredging  Companyt  and  approved  November  24, 
1896,  the  work  to  begin  November  16,  1^,  and  to  be  completed  March  31,  1^7. 
Contract  completed  June  16, 1897.    No  other  contract  made  or  in  force 
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Beoeipta  and  thipments. 


Class. 


Receipts: 

Bone,  rock  phosphate,  timber,  etc... 
Chemicals,  ume.  dressed  lumber,  etc. 

Hay,  cattle,  vegetables,  etc 

General  merchandise 


Total 


Shipments: 

Cord  wood,  oak  pilinc,  etc. 
Canned  goods,  barrsu,  etc. 
Com,  WMat,  cattle,  etc ... . 
Goieral  merchandise 


5,950 

18,860 

1,310 

3,500 


Total 

Total  receipts  and  shipments. 


Yalue. 


$87,850.00 

189, 250. 00 

36,062.50 

210,000.00 


24,629 

522, 602. 60 

2,190 

210 

12,618 

1,000 

• 

11,400.00 

4,200.00 

327,100.00 

60,000.00 

16,013  !    402,700.00 

40, 642  1    925,362.50 

i 

*  Of  this  amount  $1,500  waa  expended  in  remoring  shoal  at  mouth  of  St.  Jones 
Riyer. 
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Ve»9€U  trading  in  Murderkill  BiveTf  Delaware. 


CUas. 


Steamers  . 
Sohoonen. 
Sloops .... 


Number.  |  ^«i{«»«**« 
I   tonnage. 


1 
5 
4 


260 
345 
115 


Draft. 


FMt. 

4   to6i 
34  to  5 


Trips. 


Triweekly. 

^Weekly ;  one  aohooner  ooca- 
/    sionally. 


The  above  statistics  were  furnished  by  Mr.  Caleb  J.  Smithers,  Fredericai  Del. 


H  6. 


IMPROVEMENT  OF  MISPILLION  RIVER,  DELAWARE. 

For  previous  history  see  Annual  Beport  of  the  Chief  of  Engineers 
for  1897,  Part  I,  page  161. 

The  total  expended  on  this  improvement  to  June  30,  1896,  is 
$34,507*39,  of  which  917,507.39  was  expended  on  the  present  project. 

No  work  was  done  during  the  past  fiscal  year. 

Attention  was  called  in  the  Annual  Beport  for  1895  to  the  necessity 
of  modifying  the  present  project  so  as  to  include  the  construction  of  a 
dike  to  the  6-foot  depth  in  Delaware  Bay,  the  estimated  cost  of  which 
is  $50,700.  Without  the  dike  the  improvements  can  not  be  a  success, 
nor  can  they  be  made  even  partially  available  for  navigation  until  they 
are  nearly  or  entirely  completed. 

This  work  is  in  the  coUection  district  of  Delaware.  Wilmington  is  the  nearest 
port  of  entry,  at  which  the  amount  of  revenue  ooUeoted  dnring  the  fiscid  year  end- 
ingJone  30,  1897,  is  $11,600. 

AMOUNTS  APPROPRIATED. 

By  wbCt  approved — 

March  3, 1879 $3,00o 

June  14, 1880 4,000 

Maroh3,1881 3,500 

By  act  passed  August  2, 1882 3,000 

By  act  of  August  11, 1888 3,500 

$17, 000 

By  act  approved  July  13, 1892 12,000 

By  act  of  August  17, 1894 10,000 

22,000 

Aggregate 39,000 

Money  statement. 

July  1, 1896,  balance  unexpended $4, 492. 61 

June  30, 1897,  amount  expended  during  fiscal  year 122.28 

July  1, 1897,  balance  unexpended 4,370.33 

July  1, 1897,  amount  covered  by  uncompleted  contracts 4, 370. 33 

Amount  ^estimated)  required  for  completion  of  existing  project 2, 000. 00 

Amounttnatcanbeprontably  expendedinfiscalyearending  June30, 1899     2, 000. 00 
Amount  re(]^uired  for  maintenance  during  fiscal  year  ending  June  30, 1899         500. 00 
Submitted  m  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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Ah$tr€u:t  of  proposals  received  by  Gen,  William  F.  Smith,  United  States  agent,  and  opened 
June  15 f  1897,  for  construction  of  brush  and  stone  jetty  at  the  mouth  of  the  Miapillion 
Biver,  Delaware, 


Ko. 

Name  and  address  of  bidder. 

Per  cubic  yard,  in 
place. 

Time. 

Brush 
mattress. 

Stone. 

$2.60 
3.40 
8.00 

Commence. 

Complete. 

1 

Benjamin  T.  Collins.  Milfoid.Del 

$1.28 
2.25 
1.80 

July  14, 1897 
July   5,1897 
July  20, 1897 

Aug.  14,1897 
Sept.  30, 1897 
Sept  20,1897 

2 

B.  F.  Sweeten  &  Son,  Camden,  N.  J 

3 

Delaware  Construction  Co.,  Wilmington,  Del. . 

Abstract  of  proposals  received  by  Gen,  William  F,  Smith,  United  States  agent,  and  opened 
June  16, 1897,  for  dredging  in  ihe  MispillUm  and  other  rivers  in  Delaware, 


No. 

Kame  and  address  of  bidder. 

Time. 

Price  per  cubic  yard,  place 

Commence. 
Au£.15,1897 

Complete. 
July  15, 1896 

4  months.... 
Apr.  80,1896 
B  months 

July  81, 1808 

measurement. 

1 

Egan  &.  Boehman,  Charles- 
ton, S.  C. 

Daniel   Constantino,  Balti- 

morOi  Md. 
Frank  C.  Somers,  Camden, 

Chester  T.  Caler,  Norfolk, 
Va. 

Delaware  Construction  Co., 
Wilmington,  Del. 

10  cents  Appoquinimink,  12 
cents  Smyrna,  18  cents 
Mispillion  (average  11.8 
cents). 

14.7  cents. 

?, 

90  days 

3 

July  15. 1897 

18.0  cents. 

4 
5 

Upon   completion   of 
Chesapeake     Bay 
contract. 

July  20. 1807 

18.76  cents. 
17  cents. 

lAst  of  contracts  in  force,  with  names  of  contractors,  date  of  approval,  etc. 


Name  of  contractor. 

Date  of  ap- 
proval. 

Time. 

Work. 

Commence. 

Complete. 

Egan  Sc  Bookman,  Charleston,  S.  C. 
BeiU.T.CoUins,  Milfoxd,  Del 

July  10, 1897 
July   9,1897 

Aug.  15, 1897 
July  14, 1897 

July  15. 1896 
Aug.  14, 1897 

Dredging. 
Construction  of  dike. 

COMHSRCIAL  STATISTICS  FOR  CALENDAR  YBAR  1896. 

Beeeipts  and  shipments. 


Class. 


B«eeipts: 

Kaw  bone,  phosphate  rock,  iron,  eto 

Lumber,  marble,  lime,  eto 

Hay,  cattle,  vegetables,  eto 

General  merchandise 


Total 


Shlpmento: 

Lumber,  pier  ties,  eto 

Canned  goods,  fertilisers,  eto , 

Orain,  fHiit,eto 

Greneiid  merchandise 


Total 

Total  receipto  and  shipmento . 


Tons. 


20,410 

4,284 

990 

2,676 


28,360 


16,822 

6,026 

4,363 

206 


27,416 


Yalne. 


$224,500 
88,296 
19.800 
78,870 


356,466 


80,845 

313.248 

95,940 

4,100 


494,133 


65, 776        850, 509 
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Fe$9eU  trading  in  Mispillion  Biver,  Delaware. 


Clam. 


Tug 

Sobooners 
Sloops  ... 
Barges... 


Number. 

Aggregate 
tonnage. 

Draft. 

1 
20 

2 
16 

20 

1,478 

45 

800 

FtH. 

6 

4to6 

Hand  4 

Trips. 


DaUy. 

General  trading. 
Oyster  trade. 
Lumber. 


One  Bchooner,  tonnage  76  and  ^  feet  draft,  bnilt,  and  46  vesMls  repaired  during 
the  year. 
'  The  above  BtatiBtics  were  fnmished  by  Mr.  George  F.  Pierce,  of  Milford,  Del. 


H7. 
IMPROVEMENT  OF  BROADKILN  RIVER,  DELAWARE. 

For  previous  history  see  Annual  Report  of  the  Chief  of  Engineers 
for  1897,  Part  I,  page  162. 

The  amount  estimated  for  the  completion  of  the  existing  project  is 
for  the  improvement  at  the  mouth  of  the  river  as  designed  in  1871  and 
modified  in  1881.  '^o  work  has  been  done  on  it  since  1890,  and  no  fands 
have  been  available  for  the  purpose.  I  do  not  recommend  any  expendi- 
ture at  present  for  an  outlet  for  the  Broadkiln  into  Delaware  Bay,  tak- 
ing into  consideration  that  success  in  making  it  will  be  most  uncertain, 
and  the  probability  that  the  Broadkiln  can  be  connected  with  the  inland 
waterway  from  Ghincoteague  Bay  to  Delaware  Bay  at  Lewes  at  much 
less  cost  and  with  greater  advantage  to  both. 

This  ^ork  is  in  the  collection  district  of  Delaware.  Wilmington  is  the  nearest 
port  of  entry,  at  which  the  amount  of  revenue  collected  during  the  fiscal  year  ending 
June  30, 1897,  is  $11,500. 

It  was  not  practicable  to  obtain  commercial  Htatistics. 

AMOUNTS  APPROPRIATED. 


By  act  approved — 

March  3, 1873 $10,000 

June  14,  1880 5,000 

March  3, 1881 5,000 


By  act  passed  August  2, 1882 $5, 000 

By  act  of  August  11,  1888 10,000 

Total 86,000 


Money  statement 

fAmount  (estimated)  required  for  completion  of  existing  project $21, 600. 00 

'{Submitted  in  compiiance  with  requirements  of  sections  2  of  river  and 
[    harbor  acts  of  1866  and  1867. 


H8. 


IMPROVEMENT  OF   INLAND    WATERWAY    FROM  GHINCOTEAGUE    BAY, 
VIRGINIA,  TO  DELAWARE  BAY,  AT  OR  NEAR  LEWES,  DELAWARE. 

For  previous  history  see  Annual  Report  of  the  Ohief  of  Engineers 
for  1897,  Part  I,  page  162. 

At  the  close  of  the  fiscal  year  ending  June  30, 1896,  $165,971.04  had 
been  expended  on  the  work.  A  cut  had  been  made  4  miles  long,  20  feet 
wide  at  bottom,  and  4  feet  deep  below  the  mean  level  of  Assawaman 
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Bay  across  the  neck  of  land  lying  between  Little  Assawaman  Bay  and 
Whites  Creek,  a  tributary  of  Indian  River  Bay,  and  three  temporary 
wooden  bridges  built  over  it;  a  cut  20  feet  wide  and  6  feet  deep  below 
datum  (mean  low  water  at  Delaware  breakwater)  had  been  made  from 
that  depth  in  Rehoboth  Bay  to  a  point  1,250  feet  south  of  the  Delaware, 
Maryland  and  Virginia  Railroad  crossing  at  Rehoboth,  a  distance  of 
9,000  feet,  and  another  cut,  in  continuation  of  this,  extending  to  the 
railroad  reservation,  a  distance  of  1,125  feet,  had  been  made  to  a  depth 
of  2  feet  below  mean  low  water  level ;  and  north  of  the  railroad  crossing 
a  cut  was  made  to  a  point  1,000  feet  north  of  the  boundary  of  the  rail- 
road track.  Of  this  latter  distance  the  lower  800  feet  was  excavated 
to  a  depth  of  9^  ieet  and  the  remaining  200  feet  to  an  average  depth  of 
15  feet  above  datum,  the  depth  of  cutting  in  the  first  averaging  approxi- 
mately 17^  feet  and  in  the  latter  about  8  feet.  All  slopes  of  excava- 
tions were  made  2  to  1  along  the  lines  determined  by  the  final  width 
at  the  base  of  the  proposed  cut  and  the  configuration  of  the  ground. 
The  cut  between  Assawaman  Bay  and  Whites  Greek  was  made  and  the 
three  bridges  built  in  1891.  The  remainder  of  the  work  described  was 
done  between  1893  and  February,  1896. 

•  •••#•• 

There  is  no  noticeable  traffic  yet  at  any  points  of  this  inland  water- 
way. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  $25,000  for 
continuing  this  improvement,  to  be  used  from  Delaware  Bay  to  Indian 
River,  and  provided  '^  that  no  part  of  this  appropriation  shall  be  ex- 
pended until  the  right  of  way  is  secured  without  cost  to  the  United 
States,  but  the  right  of  way  over  any  railroad  or  county  bridge  shall 
not  be  subject  to  this  proviso  and  may  be  secured  by  condemnation 
proceedings." 

It  was  supposed  that  the  United  States  had  secured  the  right  of  way 
along  the  entire  length  of  the  canal,  but,  as  stated  in  my  report  for 
1895,  the  Delaware,  Maryland  and  Virginia  Railroad  Company  denies 
this  as  to  its  railroad  crossings  over  the  line  of  the  canal,  and  that  mat- 
ter is  now  in  litigation.  Until  that  and  x>os8ibly  other  disputes  as  to 
title  are  dispos^  of,  it  is  not  likely  that  much,  if  any,  dredging  work 
can  judiciously  be  done  under  the  project. 

The  amount  asked  for,  if  appropriated,  will  be  expended  in  continu- 
ing the  improvements  between  Ghincoteague  Inlet  and  Delaware  Bay. 
The  most  useful  work  to  be  done  is  between  Ocean  City,  Md.,  and 
Indian  River  Bay. 

AMOUNTS  APPROPRIATED. 


By  act  of  Augast  5, 1886 $18,750 

By  act  of  Aagnst  11, 1888 50,000 

By  act  approved  September  19, 

1890 50,000 

By  act  approved  July  13, 1892 ...    25, 000 


By  act  of  August  17, 1894 $25,000 

By  act  of  Jane  3, 1896 25,000 

Total 193,750 


Money  statement, 

July  1, 1896,  balance  unexpended $27,778.96 

June  30,  1897,  amount  expended  during  fiscal  year 726. 66 

Jnly  1, 1897,  balance  avaUableJ 27,052.30 


Amount  (estimated)  required  for  completion  of  existing  project 156, 250. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endinc  June  30, 1899  100, 000. 00 
Submitted  in  compliance  with  requirements  ot  sections  'J  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 
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H  9. 

IMPROVEMENT  OF  SUSQUEHANNA  RIVER  ABOVE  AND  BELOW  HAVRE 

D£  GRACE;  MARYLAND. 

About  $10,000  of  the  appropriations  of  94,000  each,  made  by  river  and 
harbor  acts  of  September  19, 1890,  July  13, 1892,  and  August  17,  1894, 
is  still  unexpended,  the  amount  available  being  limited  to  expenditure 
above  the  Philadelphia,  Wilmington  and  Baltimore  Railroad  Bridge 
and  regarded  insufficient  to  bring  about  results  permanent  enough  to 
justify  its  expenditure. 

The  project  for  improvement  above  and  below  Havre  de  Grace  includes 
the  making  of  a  15-foot  low-water  channel  below  the  town  and  the 
removal  of  the  shoal  on  the  west  side  of  the  channel  opposite  Watson 
Island,  above  Havre  de  Grace,  to  a  depth  of  8  feet  below  mean  low 
water.  The  channel  below  the  town  was  dredged  to  a  depth  of  12  feet 
in  1885.  The  survey  of  December,  1891,  showed  that  it  had  partially 
shoaled  again.  The  removal  of  the  eastern  bank  of  the  shoal  opposite 
Watson  Island  has  been  in  progress  since  1883,  and  is  done  to  prevent 
in  a  measure  the  formation  of  ice  gorges  at  or  near  the  town  of  Port 
Deposit,  situated  2^  miles  above  the  island.  About  $32,000  has  been 
expended  in  dredging  this  shoal,  resulting  in  some  temporary  relief,  but 
the  survey  above  referred  to  and  that  of  1894  show  that  the  area  dredged 
had  resumed  nearly  its  original  state  since  the  work  was  suspended  in 
1889. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1896,  $161,067.37  had 
been  expended  on  this  section  of  the  river,  including  $49,729.15  expended 
for  dredging  the  channel  to  the  Fishing  Battery  Light- House,  for  break- 
waters and  piers,  and  for  other  work  for  the  Fish  Commission. 

Susquehanna  Biver  is  in  the  collection  district  of  Baltimore,  which  is 
the  nearest  port  of  entry.  The  amount  of  revenue  collected  there  dur- 
ing the  fiscal  year  ending  June  30,  1897,  was  $2,361^264.39. 

It  was  impracticable  to  obtain  complete  commercial  statistics. 

AMOUNTS  APPROPRIATED. 

By  act  approved — 

August  30, 1852 $10,000 

June  23, 1866 26,400 

July25,  1868  (aUotment) 5,000 

AprillO,  1869  (aUotment) 990 

July  11,1870 12,000 

June  14, 1880 28,000 

March  3, 1881 15,000 

$97. 390 

By  act  passed  August  2, 1882 25,000 

By  act  approved — 

July  5, 1884 20,000 

August  5, 1886 6,000 

By  act  of  August  11, 1888 10,000 

By  act  approved — 

September  19, 1890 4,000 

July  13,  1892 4,000 

1879,  allotment  from  general  appropriation  for  examinations  and 

surveys 500 

By  act  of  Augtist  17, 1894 4,000 

73,500 

Aggregate 170,890 
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Money  statement. 

July  1, 1896,  balance  unexpended $9,822.63 

July  1, 1897,  balance  unexpended 9,822.63 

TAmonnt  (estimated)  required  for  annual  dredging 20, 000. 00 

<  Submitted  in  conipliance  with  requirements  of  sections  2  of  river  and 
[    harbor  acts  of  1866  and  1867. 


H  10. 

IMPROVEMENT  OF  CHESTER  RIVER,  MARYLAND,  FROM  CRUMPTON  TO 

JONES  LANDING. 

This  river  was  nnder  improvement  previous  to  1890,  when  the  pres- 
ent project  was  adopted.  At  that  time  there  were  many  shoals  in  the 
river  between  Grompton  and  Jones  Landing,  with  3  to  4  feet  of  water 
over  them. 

The  adopted  project  for  improvement  is  based  upon  a  survey  made 
in  1889^  and  is  for  a  6-foot  low  water  channel  60  feet  wide  from  the 
drawbridge  at  Orumpton  to  a  point  about  1  mile  below  Millington, 
supposed  to  be  at  Jones  Landing,  a  distance  of  6^  miles.  The  estimated 
cost  is  $12,750.  At  the  close  of  the  fiscal  year  ending  June  30, 1896, 
$9,328.40  had  been  expended  and  the  channel  had  been  improved  at 
various  points,  in  accordance  with  the  project,  from  Grumpton  to  a  point 
about  820  feet  above  Mill  Branch  Junction,  a  distance  of  about  5  miles. 
This  left  about  IJ  miles  to  be  improved  to  complete  the  project.  No 
work  has  been  done  during  the  past  fiscal  year. 

The  river  and  harbor  act  of  June  3,  1896,  appropriated  $1,500  for 
continuing  the  improvement,  and  the  work  to  be  done  therewith  has 
been  contracted  for  with  Ghester  T.  Galer,  of  Norfolk,  Va.,  at  9  J  cents 
per  cubic  yard,  place  measurement.  This  work  and  others  along  the 
Eastern  Shore  of  Ghesapeake  Bay  under  the  contract  are  by  its  terms 
to  be  completed  by  June  30, 1898. 

The  amount  asked  for,  if  appropriated,  will  be  expended  in  complet- 
ing the  project* 

This  work  is  in  the  coUection  district  of  Baltimore,  which  is  the  nearest  port  of 
entry.  The  amount  of  revenue  collected  there  daring  the  fiscal  year  ending  June 
30, 1897,  is  $2,361,264.39. 

AMOUNTS  APPROPRIATED. 

By  act  approved — 

September  19,  1890 $5,000 

July  13, 1892 3,000 

By  act  of  August  17,  189i 1,500 

By  act  of  June  3, 1896 1,500 

Total 11,000 

Money  statement. 

July  1,  1896,  balance  unexpended $1, 671. 60 

Jane  30, 1897,  amount  expended  during  fiscal  year 152. 50 

July  1, 1897,  balance  unexpended 1,519. 10 

July  1,  1897,  amount  covered  by  uncompleted  contracts 1, 500. 00 

July  1,  1897,  balance  available 19.10 


mount  (estimated)  required  for  completion  of  existing  project 3, 250. 00 

mount  that  can  be  profitably  expendedin  fiscal  year  ending  JuneSO,  1899      1, 750. 00 
iibmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4. 1897. 
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AhtXraoX  ofpropotaU  received  by  G^en,  William  F.  Smith ,  United  States  agent,  and  opened 
December  B,  1896,  far  dredging  in  Cheeter  River,  Maryland,  and  other  looalities  on 
eastern  ekare  of  Chesapeake  Bay,  Maryland. 


No. 


1 
2 
3 
4 

5 

e 

7 


Nftme  and  address  of  bidder. 


Time. 


Commence. 


Delaware  Construction  Co.,  Wilmington,  Del Apr.    1,1897 

Frank  C .  Somera,  Camden ,  N.  J ,  Feb.  1 0, 1897 

Chester  T.  Caler,  Norfolk,  Va Jan.  15, 1897 

Baltimore  dredging  Co.,  Baltimore,  Md Dec.  15,1896 

American  Dredging  Co.,  Philadelphia,  Pa Apr.    1,1897 

Sanford^  Brooks,  Baltimore,  Md Dec.  15,1896 

John L. Grim, Philadelphia,  Pa eodays 


Complete. 


Apr.  1,18»8 
J  lily  31, 1898 
Jane  30, 1898 
Dec.  31,1897 
Apr.  1,1898 
Sept.  15, 1897 
16  months... 


Price 
per  cabio 
yard, 
place 
measure- 
ment. 


ChntM. 
16 

14.5 
0.5 
13.7 
17 
19 
22.5 


Contract  approved  Janaary  5, 1897,  for  this  and  other  work  along  the  eastern  shore 
of  Cheeapeake  Bay,  work  on  it  to  begin  about  January  15, 1897,  and  to  be  completed 
June  30, 1898.    No  other  contract  m^e  or  in  force. 


COMMKBCIAL  STATISTICS  FOR  CALENDAR   TEAR  1896. 

Receipts  and  shipments. 


Class. 


Receipts: 

Fertilizers 

General  merchandise. 


Total 


Shipments : 

Com,  wheat,  fhiit,  etc . 
Gkinwal  merchandise . . 


Total 19,626 

Total  receipts  and  shipments 86, 113 


Tons. 

Value. 

1,612 
14.875 

$40,300 
579,000 

16,487 

619,300 

13,875 
5,751 

302,761 
230,040 

19,626 

582,801 

86,113 

1, 152, 101 

Vessels  trading  in  Chests  River,  Maryland. 


Class. 

Number. 

Aggregate 
tonnage. 

Draft. 

Trips. 

Screw  steamer 

1 

360 

Feet, 
7* 

Daily  part  of  the  year,  and  then  triweekly. 

The  above  statistics  were  furnished  by  Mr.  George  W.  Warfield,  president  Chester 
River  Steamboat  Company,  accompanied  by  the  following  letter : 

Baltimore,  Mb.,  April  SO,  1897, 

Dear  Sir:  We  are  in  receipt  of  yours  of  the  19th  and  beg  to  state  the  statistios 
furnished  you  in  1896  for  1895  were  intended  to  show  business  in  the  Crumpton  dis- 
trict, all  the  territory  affected  by  the  improvements  made  under  your  supervison 
ac^acent  to  Crumpton,  while  the  statistics  furnished  you  some  weeks  ago  relative 
to  1896,  and  whicn  yon  compare  with  the  former,  show  the  value  of  busiuoss  of  the 
entire  river.  The  1896  report  covers  our  whole  business ;  that  of  1895,  only  that 
portion  derived  from  the  territory  north  of  Chestertown.  The  Crumpton  business 
was  but  little  more  than  half  of  that  in  1895. 
Yours,  truly, 

Gborgk  Wakvibld,  President, 
Gen.  Wm.  F.  Smith, 

United  States  Agent, 
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H  II. 
IMPROVEMENT  OF  OHOPTANK  RIVER,  MARYLAND. 

For  previous  history  see  Annual  Eeport  of  the  Chief  of  Bngineers 
for  1897,  Part  I,  page  164. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  $2,000  for 
continuing  the  improvement,  and  the  work  to  be  done  therewith  has 
been  contracted  for  with  Chester  T.  Oaler,  of  Norfolk,  Va.,  at  OJ  cents 
per  cubic  yard,  place  measurement.  This  work  and  others  along  the 
Eastern  Shore  of  Chesapeake  Bay  under  the  contract  are  by  its  terms 
to  be  completed  by  June  30, 1898. 

It  is  proposed  to  expend  the  amount  asked  for,  if  appropriated,  in 
continuing  dredging  under  the  project. 

Choptank  River  is  in  the  colleotion  dlBtiiot  of  Baltimore,  which  is  the  nearest  port 
of  entry.  The  amount  of  revenue  collected  there  daring  the  fiscal  year  ending  Jane 
30, 1897,  is  $2,361,264.d9. 

AMOUNTS  APPROPRIATED. 

By  act  approved — 

June  14, 1880 $5,000 

March  3, 1881 5,000 

By  act  passed  August  2, 1882 5,000 

By  act  approved — 

Julys,  1884 6,000 

August  5, 1886 , 10,000 

By  actof  August  11,1888 7,500 

By  act  approved — 

September  19, 1890 7,600 

July  13,  1892 3,000 

By  act  of  August  17, 1894 '. 2,000 

By  act  of  June  3, 1896 2,000 

Total 52,000 

Money  statement* 

July  1, 1896,  balance  unexpended $2,133.40 

June  30, 1897,  amount  expended  during  fiscal  year 293.03 

July  1, 1897, balance  unexpended 1,840.37 

July  1, 1897,  amount  covered  by  uncompleted  contracts 1, 840. 37 

16, 000. 00 
10, 000. 00 

(    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


AJMiraci  of  proposals  received  hy  Gen,  William  F,  Smith,  Vnited  States  agent,  and  opened 
Deoemher  f ,  1896,  for  dredging  in  Choptank  Biver,  Maryland,  and  other  localities  on 
Eastern  Shore  of  Chesapeake  Bay,  Maryland, 


No. 


1 
2 
3 

4 
6 
6 
7 


Name  and  address  of  bidder. 


Delaware  CoiMtraetion  Co.,  'WOmliigtoii,  Bel 

f^ankCSomers,  Camden,  N.J 

Chester  T.  Caler,  Norfolk,  Va 

Baltimore  Dredjpng  Co.,  Baltimore,  Md 

American  Dredging  Co..  Philadelphia,  Pa... 

Sanford  Sl  Brooks.  Baltimore,  Md 

John  L.  Grim,  Philadelphia,  Pa 


Time. 


Commence. 


Complete. 


Apr.  1,1897 
Feb.  10, 1887 
Jan.  16,1897 
Dec.  15, 1890 
Apr.  1,1807 
Deo.  16,1890 
80  days 


Apr.  1,1898 
July  81, 1898 
June  80, 1898 
Deo.  31, 1897 
Apr.  1, 1886 
Sept  16. 1897 
16  months... 


Price 

per  cubic 
yard, 
place 

measure- 
ment. 


OenU, 
16 

14.5 
0.5 
18.7 
17 
19 
28.5 


Contract  approved  January  5, 1897,  for  this  and  other  works  along  Eastern  Shore 
of  ChesapeaKe  Bay,  work  on  the  contract  to  begin  about  January  15,  1897,  and  to 
be  completed  June  90, 1898.    No  other  contract  nukle  or  in  force. 
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COMMSBCIAL  STATISTICS  FOR  CALENDAR  YEAR  1896. 

Receipts  and  ehipmenU, 


Class. 


Receipts : 

Joe,  oysters,  flsh,  etc 

Canned  goods,  fertilizers,  lomber,  eto 

Cattle,  horses,  sheep,  eto 

General  merohandise 

Total 

Shipments : 

Canned  goods,  lumber,  flonr,  eto 

Fruit,  oatUe,  wheat,  poultry,  eto 

General  merchandise 

Total 

Total  receipts  and  shipments , 


Tons. 


126 
3.592 

403 
7.215 


11,886 


1,581 
2,316 
1,960 


6,857 


17,193 


Yalae. 


$2,807 

SO,  499 

48,078 

288,600 


428,484 


74,640 
06,360 
78,400 


219,405 


647.893 


Vessels  irttding  in  Chopiank  River,  Maryland, 


Class. 

Number. 

Aggregate 
tonnage. 

Draft. 

Trips. 

Steamers 

2 

1,208 

Feet. 
H 

Dally  service. 

The  above  statistics  were  famished  by  the  Baltimore,  Chesapeake  and  Athmtic 
Railway  Company;  and  represent  the  business  of  that  line  only. 


H  12. 


IMPROVEMENT  OF  LA  TRAPPE  RIVER,  MARYLAND. 

for  previous  history,  see  Annual  Eeport  of  the  Chief  of  Engineers 
for  1897,  Part  I,  page  165. 

The  amount  expended  to  the  close  of  the  fiscal  year  1896  was 
$7,213.87,  and  the  proposed  channel  within  the  river  had  been  com- 
pleted. The  proposed  channel  at  the  mouth,  about  1,600  feet  long, 
had  been  dredged  to  the  approved  width  of  150  feet  for  a  distance  of 
400  feet,  and  to  a  width  of  100  feet  only  for  the  remaining  1,200  feet. 
No  work  has  been  done  during  the  past  fiscal  year.  The  latter  x)ortion, 
therefore,  remains  to  be  widened  50  feet  in  order  to  conform  to  the 
approved  project,  and  it  is  estimated  that  to  complete  it  $2,500  will  be 
required  in  addition  to  the  amount  already  expended  and  originally  esti- 
mated as  the  cost  of  the  whole  improvement.  This  increase  in  the 
estimate  is  solely  due  to  shoaling  in  the  upi)er  river  since  the  survey 
was  made  and  to  the  treacherous  character  of  the  material  at  the  bar. 
The  latter  consists  principally  of  live,  pure  sand,  and  already,  during 
the  progress  of  the  first  contract,  at  that  point  it  became  necessary  to 
remove  and  pay  for  a  much  larger  quantity  of  material  on  that  account 
than  was  estimated  for,  and  the  depth  of  cutting  had  to  be  increased 
to  maintain  the  dredged  depth,  the  contract  being  for  scow  measure- 
ment. It  is  ex))ected,  however,  that  the  additional  amount  asked  for 
will  complete  the  channel  if  no  unforeseen  shoaling  has  taken  place 
since  operations  were  suspended. 

It  was  impracticable  to  obtain  commercial  statistics. 
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La  Trappe  River  is  in  the  colleotion  district  of  Baltimore^  which  is  the  nearest 

5ort  of  en^.    The  amount  of  revenue  collected  there  daring  the  fiscal  year  ending 
one  30, 1897,  is  $2,361,264.39. 

AMOUNTS  APPROPBIATED. 

By  act  approved  July  13. 1892 $2,500 

By  act  of  August  17,  18B4 4,750 

Total 7,250 

Money  statement 

July  1,  1896,  balance  unexpended $36.13 

July  1, 1897,  balance  unexpended 36.13 


Amount  (estimated)  required  for  completion  of  existing  project 2, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endi  ng  J  nne  30, 1899      2, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


H  13. 
IMPROVEMENT  OF  WARWICK  RIVER,  MARYLAND. 

For  previons  history,  see  Annual  Eeport  of  the  Chief  of  Engineers 
for  1897,  Part  I,  page  166. 

At  the  close  of  the  fiscal  year  ending  Jane  30, 1896,  $13,918.82  had 
been  exi)ended  for  the  improvement  of  this  river,  of  which  $7,918.82 
was  on  the  present  project. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  $2,000  for  con- 
tinuing the  improvement,  and  the  work  to  be  done  therewith  has  been 
contracted  for  with  Chester  T.  Oaler,  of  Norfolk,  Ya.,  at  9^  cents  per 
cubic  yard,  place  measurement.  This  work  and  others  along  the  east- 
ern shore  of  Chesapeake  Bay  under  the  contract  are,  by  its  terms,  to 
be  completed  by  June  30, 1898. 

It  is  proposed  to  expend  the  amount  asked  for,  if  appropriated,  in 
continuing  dredging  under  the  project. 

Warwick  River  ia  in  the  collection  district  of  Baltimore,  which  is  the  nearest  port 
of  entry.  The  amount  of  revenne  collected  there  during  the  fiscal  year  ending  June 
30, 1897,  IS  $2,361,264.39. 

AMOUNTS  APPROPBIATED. 

By  act  approved  June  14. 1880 $3,000 

By  act  approved  March  3, 1881 3,000 

i  Total ; 6,000 

By  act  approved  July  13, 1892 6,000 

By  act  of  August  17, 1894 2,000 

By  act  of  June  3, 1896 2,000 

Total  on  present  project 10,000 

Aggregate 16,000 

Money  statement. 

July  1,1896,  balance  unexpended $2,081.18 

Julyl,  1897,  balance  unexpended 2,081. 18 

July  1, 1897,  amount  coverod  by  uncompleted  contracts 2, 000. 00 

July  1, 1897,  balance  available 81.18 

{Amount  (eetimated)  required  for  completion  of  existing  prefect 8, 600. 00 
Amount  that  can  be  pron tabl v  ex  pended  in  fiscal  year  ending  June  SO,  1 899      6, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  and  of  sundy  civil  act  of  June  4, 1897. 
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Ahatrtict  of  proposals  received  by  Gen,  William  F.  Smith,  United  States  aaent,  and  opened 
December  2, 1896,  for  dredging  in  Warmiok  Biver,  Maryland,  and  other  localities  on 
eastern  shore  of  Chesapeake  Bay,  Maryland, 


No. 


1 
2 
8 

4 

5 
6 

7 


Kftme  and  address  of  bidder. 


Delaware  Constmotion  Co.,  Wilmington,  Del 

Frank  C.  Somers,  Camden,  N.  J 

Chester  T.  Caler,  Norfolk,  va 

Baltimore  Dredging  Co.,  Baltimore,  Hd 

American  Dredf  f  ng  Co.,  Philadelphia,  Pa. . . 

Sanford  &  Brooks,  Baltimore,  Md 

John  L.  Grim,  Philadelphia,  Pa 


Time. 


Commence. 


Apr.  1,1897 
Feb.  10.1897 
Jan.  15, 1897 
Dec.  15,1896 
Apr.  1,1897 
Deo.  15,1896 
60  days 


Complete. 


Apr.  1,1888 
Jifly  81. 1898 
June  30, 1898 
Dec.  31,1897 
Apr.  1,1898 
Sept.  15. 1897 
16  months... 


Price  per 
cubic  yard, 
place  mesa 

urement 


CmU8 
16  0 
14  5 
9  5 
13.7 
17.0 
19.0 
22.5 


Contract  approved  January  5,  1897,  for  this  and  other  works  along  eastern  shore 
of  Chesapeake  Bay,  work  on  the  contract  to  begin  about  January  15, 1897,  and  to  be 
completed  June  30, 1898.    No  other  contract  made  or  in  force. 


COMMEBCIAL  STATISTICS  FOR  CALENDAR  YEAR  1896. 

Beceipts  and  shipments. 


Class. 


Beceipts: 

Fish,  canned  goods,  flour,  etc. 

Cattle,  horses,  etc 

General  merchandise 

/ 


Total I    1,708 


Shipments : 

Canned  goods,  fertilizers,  etc. 
Wni 


Fruit,  -vrheat,  farm  products,  etc. 
General  merchandise 


376 
884 
649 


Total 

Total  receipts  and  shipments. 


1,909 


3,617 


Value. 


$34,  r3 

4,522 

26,800 


65,505 


22,464 
26,918 
25,960 


75, 342 


140,937 


Vessels  trading  in  Warwick  Biver,  Maryland. 


Class. 

Number. 

Aggregate 
tonnage. 

Draft. 

Trips 

Steamers 

2 

1,208 

Ftet. 

Daily  service^ 

The  above  statistics  were  furnished  by  the  Baltimore,  Chesapeake  and  Atlantic 
Railway  Company,  and  represent  the  business  of  that  line  only.  About  100  sloops, 
bugeyes,  and  schooners  also  trade  here. 


H14. 
IMPROVEMENT  OF  BROAD  CREEK  RIVER,  DELAWARE. 

This  river  is  in  the  western  portion  of  Sussex  Goanty,  Del.,  and  is  a 
tribatary  of  the  east  fork  of  the  Kauticoke  River.  It  is  a  tidal  stream, 
and  navigable  for  abont  7  miles.  At  the  head  of  navigation  is  sitaated 
the  town  of  Laurel,  with  extensive  manufacturing  and  commercial 
industries. 

The  General  Government  expended  $35,000  between  the  years  1881 
and  1889  in  improving  about  2  miles  of  the  river  at  and  immediately 
below  Laurel.    A  channel  50  feet  wide  and  6  feet  deep  at  mean  low 
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water  was  dredged,  and  the  commerce  of  the  river  increased  more  than 
100  per  cent  in  eight  years. 

In  accordance  with  the  requirements  of  the  river  and  harbor  act  of 
September  19, 1890,  a  preliminary  examination  was  made  of  this  river 
with  the  view  of  enlarging  the  channel  previously  dredged.  The  report, 
with  estimates,  is  printed  in  the  Annual  Eeport  of  the  Chief  of  Engi- 
neers for  1891,  pages  1209-1211.  The  plan  of  improvement  therein 
recommended  is  to  dredge  the  channel  to  a  depth  of  8  feet  at  mean  low 
water  and  to  a  width  of  70  feet,  beginning  above  the  Bethel  Bridge, 
about  3  miles  below  Laurel,  at  an  estimated  cost  of  $15,000. 

The  project  was  adopted  in  1892,  an  appropriation  of  $5,000  having 
"been  made  by  Congress  July  13.  The  ampunt  expended  on  the  improve- 
ment to  the  close  of  the  fiscal  year  1896  was  $39,499.85,  of  which  $35,000 
was  expended  before  the  adoption  of  the  present  proje^ct.  At  that 
date  a  channel  of  the  approved  dimensions,  70  feet  wide  and  8  feet  deep 
at  mean  low  water,  had  been  dredged  for  a  distance  of  6,455  feet,  begin- 
ning at  a  point  1,000  feet  above  the  bridge  at  Bethel  and  ending  680 
feet  above  Hitch's  upper  wharf,  and  an  additional  cut,  also  8  feet  deep 
but  only  40  feet  wide,  was  dredged  for  a  length  of  215  feet  across  a  shoal 
situated  just  beyond  the  section  of  the  channel  that  had  been  dredged 
to  the  full  width.  This  was  done  in  1893,  and  no  work  under  the  project 
has  been  done  since.  The  river  and  harbor  act  of  1894  appropriated 
$5,000  for  continuing  this  improvement,  of  which  as  much  as  might  be 
necessary  should  be  applied  to  the  removal  of  the  bar  that  extended 
from  the  railroad  bridge  at  Seaford  toward  the  mouth  of  the  Kanticoke 
Biver.    The  entire  appropriation  was  used  in  doing  this  work. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  $5,000  for  con- 
tinuing the  improvement,  and  the  work  to  be  done  therewith  has  been 
contracted  for  with  Chester  T.  Caler,  of  Norfolk,  Va.,  at  9^  cents  per 
cubic  yard,  place  measurement.  This  work  and  others  along  the  east- 
em  shore  of  Chesapeake  Bay  under  the  contract  are  by  its  terms  to 
be  completed' by  June  30, 1898. 

Hie  amount  asked  for,  if  appropriated,  will  be  ei^pended  in  continu- 
ing the  improvements  toward  Laurel,  in  accordance  with  the  project. 

Broad  Creek  is  in  the  coUection  diatriot  of  Delaware.    Wilmington  is  the  neareet 

Jort  of  entry,  at  which  the  amount  of  revenae  coUected  for  the  fiscal  year  ending 
une  30, 1887,  is  $11,500. 
It  was  not  practicable  to  obtain  complete  commercial  statistics. 

AMOUNTS  APPROPRIATED. 


By  act  approved — 

Jnnel4, 1880 $5,000 

March3,1881 10,000 

By  act  passed  Angust  2, 1882 5, 000 

By  act  approved  Angust  5,  1886. .  10, 000 
By  act  of  August  11, 1888 5,000 


By  act  approved  July  13, 1892 $5,000 

By  act  of  August  17, 1894 *5,000 

By  act  of  Junes,  1896 5,000 

Total,  present  project 15, 000 


Aggregate 50,000 


Total 35,000 

Money  statement 

July  1,  1896,  balance  available $5,100.64 

June  30,  1897,  amount  expended  during  fiscal  year 169. 90 

July  1, 1897,  balance  unexpended 4,930.74 

July  1,  1897,  amount  covered  by  uncompleted  contracts 4, 930. 74 


Amount  (estimated)  required  for  completion  of  existing  project 5, 000. 00 

Amount  that  can  be  profitably  expended  i  n  fiscal  year  endms  June  30, 1899      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

*  This  appropriation  was  applied  to  removing  bar  on  Nanticoke  River,  under  the 
terms  of  the  appropriation. 
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AhBtract  of  proposals  received  by  Qen,  William  F.  Smithy  United  States  agent,  and  opened 
Deoemher  S,  1896 j  for  dredging  in  Broad  Creek  River,  Delaware,  and  other  localities  on 
eastern  shore  of  Chesapeake  Bay,  Maryland, 


No. 


1 
2 
3 
4 

5 
6 

7 


Name  and  addreaa  of  bidder. 


Delaware  CoiiBtniction  Co.,  Wilmington,  Del 

Vrank  C.  Soniers,  Camden,  N.J 

Chester  T.  Caler,  Norlolk,  Va 

Baltimore  Dre<lging  Co.,  Baltimore,  Md 

American  Dredgint;  Co.,  Philadelphia^Pa... 

Sanford  &  BrooKs,  Baltimore,  Md 

John  L.  Grim,  Philadelphia,  Pa 


Time. 


Commence. 


Apr.  1,1897 
Feb.  10, 18»7 
Jan.  15,1897 
Dec.  15,1896 
Apr.  1,1897 
Dec.  15,1896 
60  days. 


Complete. 


Apr.  1,1888 
Jaly  31, 1898 
June  30, 1898 
Dec.  31,1897 
Apr.  1, 1898 
Sept.  15, 1897 
16  months. 


Price 
per  cabio 
yard, 
place 
measure- 
ment. 


Cents. 
16 

14.5 
9.5 
13.  r 
17 
19 
22.5 


Contract  approved  January  5,  1897,  for  this  and  other  works  along  eastern  shore 
of  Chesapeake  Bay,  work  on  the  contract  to  begin  about  January  15,  1897,  and  to  be 
completed  June  30, 1898.    No  other  contract  made  or  in  force. 


H  15. 

IMPROVEMENT  OF  WICOMICO  RIVER,  MARYLAND. 

The  portion  of  the  river  at  and  just  below  Salisbury  has  been  under 
improvement  by  the  United  States  since  1872.  At  that  time  the  navi- 
gable channel,  with  a  least  depth  of  8  feet  at  low  water,  extended  to 
within  2  miles  below  Salisbury.  The  extreme  upper  portion,  as  far  as 
the  milldam,in  the  heart  of  the  town,  was  quite  shoal,  and  had  an 
average  depth  of  only  18  inches  at  low  tide.  Between  the  years  1872 
and  1886  a  channel  was  dredged  from  75  to  nearly  100  feet  wide  and  7 
feet  deep  at  low  water  from  deep  water  below  to  the  drawbridge  in  the 
town,  at  a  total  cost  to  the  Government  of  about  $50,000,  certain  por- 
tions of  the  channel  being  protected  on  each  side  by  dikes  constructed 
of  piles  and  sheet  piling.  The  expense  of  building  these  dikes  was 
partly  defrayed  by  the  citizens  of  Salisbury,  who  also  subsequently 
expended  about  $25,000  in  dredging  a  large  section  of  the  river  above 
the  drawbridge  to  a  depth  of  7  feet.  It  is  well  known  what  an  impor- 
tant influence  these  improvements  had  after  they  were  begun  upon  the 
remarkable  growth  of  the  town  and  the  commerce  of  the  river. 

The  project  for  this  improvement  is  based  upon  a  survey  made  in 
1889,  and  is  for  a  channel  9  feet  deep  at  mean  low  water,  beginning  at 
the  9-foot  depth  in  the  river  near  Goose  Island  wharf  and  ending  at 
the  drawbridge  in  the  town  of  Salisbury,  the  width  to  be  100  to  150 
feet.  The  estimated  cost  is  $23,200.  The  project  was  adopted  in  1890, 
an  appropriation  of  $10,000  having  been  made  by  Congress  to  begin 
improvements,  and  a  further  appropriation  of  $6,500  was  made  in  1892. 
In  the  latter  year  30  feet  of  the  proposed  width  of  the  channel  was 
dredged  to  the  approved  depth  of  9  feet  throughout  the  section  of  the 
river  covered  by  the  project. 

On  June  30,  1896,  $19,473.60  of  the  appropriations  made  for  the 
improvement  had  been  expended  on  the  present  project,  and  the 
channel  dredged  to  the  approved  dimensions  from  the  drawbridge  to 
opposite  Williams  Point,  about  5,730  feet  below.  This  left  about  1 
mile  to  be  improved  to  complete  the  project.    No  work  has  been  done 
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dnriiig  the  past  fiscal  year.    The  entire  amount  exx>ended  for  the 
improvement  of  the  river  to  June  30, 1896,  is  $69,473.60. 

The  river  and  harbor  act  ot  June  3,  1896,  appropriated  $3,700  for 
completing  the  improvement,  and  the  work  to  be  done  therewith  has 
been  contracted  for  with  Chester  T.  Caler,  of  Norfolk,  Ya.,  at  9J  cents 
per  cubic  yard,  place  measurement.  This  work  and  others  along  the 
eastern  shore  of  Chesapeake  Bay  are  by  the  terms  of  the  contract  to 
be  complet-ed  by  June  30, 1898. 

Wicomico  River  la  in  the  collection  district  of  the  eastern  district  of  Maryland. 
Crisfield  is  the  nearest  port  of  entry.  As  no  dutiable  articles  are  discharged  there, 
no  rerenne  was  collected  during  the  fiscal  year. 

AMOUNTS  APPROPRIATKD. 

By  act  of— 

June  10, 1872 $5,000 

March  8,1873 5,000 

Jnne28,1874 5,000 

March  3,  1875 5,000 

August  14,1876 5,000 

June  18, 1878 5,000 

March  3, 1879 3,000 

June  14, 1880 5,000 

March  3, 1881 2,000 

July  6, 1884 10,000 

Total 50,000 

September  19,  1890 10,000 

July  13, 1892 6,500 

August  17, 1894 3,000 

June  3, 1896 3,700 

Total  on  present  project 23, 200 

Aggregate 73.200 

Mcney  statement 

July  1,  1896,  balance  unexpended $3,726.40 

July  1,  1897,  amount  covered  by  uncompleted  contracts 3, 726. 40 


Jh$lract  ofproposaU  received  hy  Gen,  William  F,  Smithy  United  Statee  agent,  and  opened 
December  g,  1896,  for  dredging  in  Wicomico  Biver,  Maryland,  and  other  localiiiee  on 
eastern  shore  of  Chesapeake  Bay,  Maryland, 


No. 


1 
2 
8 

4 
5 
6 

T 


Name  and  adclr«W8  of  bidder. 


Time. 


Commence. 


Delawnre  Constniotion  Co.,  Wilmiogton,  Del 

Frank  C  Somen,  Camden,  S.J 

Cheater  T.  Caler,  Norfolk,  Va 

Baltimore  Dredging  Co.,  Baltimore,  l(d 

American  DrediinffCo..  Pbiladelphia,  Pa — 

Sanford  ^  Braok«,  Baltimore.  Mc^ 

Joimjj.  Gfim.  Philadelphia.  Pa 


Apr.  1,18»7 
Feb.  10,  mi 
Jan.  15,1897 
Dec  15,180<^ 
Apr.  1,1897 
Dec.  15. 1896 
60  days 


Complete. 


Apr.  ;,  1899 
July  81. 1898 
Jane  3^,  1898 
Deo.  31,1897 
Apr.  I,li98 
Sept.  15, 1897 
16  mouths... 


Price 
per  cable 
yard, 
place 
measure- 
ment. 


OmU, 

19 
22.5 


Contract  approved  January  5, 1897,  for  this  and  other  works  along  eastern  shore 
pf  Chesapeake  Bay;  work  on  contract  to  begin  about  January  15, 1897,  and  to  be 
completed  Juno  30, 1898.    No  other  contract  made  or  in  force. 
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COMMERCIAL  STATISTICS  FOR  CALENDAR  YEAR  1896. 

Reoeipta  and  ahipmenU. 


Class. 


Reoeipts: 

Bone,  phoephiite  rock,  oystora,  etc 

Fertilizers,  flour,  dressed  lumber,  mUlwork,  etc ! 

Horses,  cattle,  i^rain,  etc 

General  merohandise 

Total ^ , 

Shipments : 

Coal,  wood,  etc 

Canned  goods,  fertilisers,  machinery,  etc 

Com,  wheat,  fhiit,  etc 

General  merchandise 

Total 

Total  receipts  and  shipments 


Tons. 

Yalae. 

4,643 

76,800 

1,007 

5.420 

667,204 

905,833 

32,860 

216,800 

87.879 

1,222,287 

6,725 

21,363 

2,285 

4,287 

13,800 
215,208 
153,000 
161,480 

34,660 

543,497 

122,530  !      1,766,784 


VesseU  trading  in  Wicomico  River ,  Maryland. 


Class. 


Steamer  .. 

Do.... 
Schooners 

Do... 


Number. 


1 
1 

12 
2 


Aggregate 
tonnage. 


704 

175 

786 

1,000 


Draft 


Trips. 


Feet.     I 

54     Triweekly. 

^     Weekly. 
6i  to  10  Do. 
Occasionally. 


The  above  statistics  were  furnished  by  the  Baltimore,  Chesapeake  and  Atlantic 
Railway  Company  and  the  Hon.  £.  Stanley  Toadvin,  of  Salisbury,  Md.  Mr.  Toadvin 
adds:  *'*  Salisbury  will  bo  made  a  distributing  point  for  Florida  shingles,  and  three 
large  schooners  or  others  of  like  character  will  be  employed  in  the  trade.  Hundreds 
of  small  sloops,  etc.,  come  here  frequently  during  the  year.'' 


H  16. 


IMPROVEMENT  OF  MANOKIN  RIVER,  MARYLAND. 

For  previous  history  see  Annual  Keport  of  the  Chief  of  Engineers 
for  1897,  Part  I,  page  168. 

"So  worlrhas  been  done  on  the  improvement  during  the  past  fiHcal  year. 

The  river  and  harbor  act  of  June  3, 1896,  appropriat<ed  $4,000  for 
continuing  the  improvement,  but  directed  that  $2,000  of  the  appropri- 
ation should  be  expended  in  improving  the  river  between  Dashiells 
Creek  and  a  point  on  the  river  known  as  the  RedBridgeorCounty  Wharf. 
After  due  advertisement,  a  contract  was  made  with  Chester  T.  Caler, 
of  Norfolk,  Va.,  at  9J  cents  per  cubic  yard,  place  measurement,  for  the 
dredging  required.  "Under  this  contract  it  is  proposed  to  widen  the 
60foot  cut  at  the  '<  Flats"  to  80  feet,  and  to  redredge  where  the  channel 
is  found  to  have  shoaled ;  and  in  the  upper  river  to  widen  and  deepen 
the  channel  to  50  feet  and  6  feet,  respectively,  between  Dashiells  Creek 
and  the  steamboat  wharf,  as  far  as  the  available  funds  will  permit,  at 
both  places. 

Manokiu  Kiver  is  in  the  collection  district  of  the  eastern  district  of  Maryland. 
Crisfield  is  the  nearest  port  of  entry.  As  no  dutiable  articles  are  discharged  there, 
no  revenue  was  collected  during  the  fiscal  year. 
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AMOUNTS  APP&OPBIATBD. 

By  act  approved— 

September  19,1890 $7,500 

July  13, 1892 7,500 

Act  of  Augnet  17,1894 4,000 

Act  of  Junes,  1896 , 4,000 

Total 23,000 

Money  statement 

July  1, 1896,  balance unexx>ended $4,202.00 

June  30, 1897,  amount  expended  during  fiscal  year 177.00 

July  1, 1897,  balance  unexpended 4,025.00 

July  1, 1897,  amount  covered  by  uncompleted  contracts *4, 025. 00 

Amount  (estimated)  required  for  completion  of  existing  project 9, 000. 00 

Amount  thatcan  be  prontably  expended  infiscal  year  ending  June  30, 1899     4, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1^  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Abstract  of  propoBaU  received  by  Gen,  William  F,  Smithy  United  States  agent,  and  opened 
December  B,  1896,  for  dredging  in  Manokin  Jiiver,  Maryland,  and  other  localities  on 
eastern  shore  oj  Chesapeake  Bay,  Maryland, 


Ko. 


1 
2 
3 

4 
5 

e 

7 


Name  and  address  of  bidder. 


Delaware  Gonstmctioii  Co..  WilmiiigUm,  Bel 

Frank  C.  Somen,  Camden,  N.  J 

Cheater  T.  Caler,  Norfolk,  Va 

Baltimore  Dredging  Co.,  Baltimore,  Md 

American  Dredging  Co..  Philadelphia,  Pa. . . 

Sanford  4:  Brooka,  Baltimore,  Md 

John  L.  Grim,  Philadelphia,  Pa 


Time. 


Commence. 


Apr.  1,1807 
Feb.  10,1897 
Jan.  16,1807 
Dec.  15,1896 
Apr.  1,1807 
Dec.  15,1896 
60  days 


Complete. 


Apr.  1,1898 
.July  31, 1898 
JnneSO,  1898 
Deo.  31,1897 
Apr.  1.1898 
Sept.  15, 1897 
lOmontha... 


Price 
per  cable 

yard, 

place 
meaaore* 

meat. 


Cents, 
16 

li.5 
9.5 
13.7 
17 
19 
22.5 


Contract  approved  January  5,  1897,  for  this  and  other  works  along  eastern  shore 
of  Chesapeake  Bay ;  work  on  the  contract  to  begin  about  January  15, 1897,  and  to  be 
completed  June  30,  1898.    No  other  contract  miKle  or  in  force. 


COMMSRCIAL  STATISTICS  FOR  CALENDAR  YEAR  1896. 

Beceipts  and  shipments. 


Claas. 


Beoeipta : 

Coal,  lumber,  mill  work 

Fertilisers,  grain,  produce. 

Live  stock,  hav,  ilour 

General  meronandise 


total 


Shipments: 

wood,  timber,  ties 

Canned  goods,  flour,  etc 

Fruits,  oysten,  hay.  grain,  etc. 
General  merchandise 


Total 


Total  receipts  and  shipments. 


Tons. 

Value. 

6,890 
5,063 
1,434 
1.284 

$33,800 

170, 210 

35,300 

423,000 

13,670 

662,810 

10,480 
2,782 
5,922 

20,800 

84,000 

71,856 

173.862 

1, 182, 000 

46,034 

1.462,318 

50,704 

2,124,628 

Of  thiB  amount,  $2,000  is  for  work  in  the  upper  river  not  covered  by  the  project. 
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The  foregoing  statiaiios  were  famiflhed  by  Mr.  Hampden  P.  Daehiell,  of  Princeee 
Anne,  Md.,  aocompauied  by  the  following  letter : 

Princess  Anne,  Md.,  May  18, 1897. 

Bib  :  I  beg  to  hand  to  yon  herewith  as  correct  a  statement  of  commercial  statistics 
for  Manokin  River,  Maryland,  as  I  am  able  to  obtain. 

The  obstruction  in  the  river  between  Dashiell  Creek  and  the  steamboat  wharf  is 
a  serions  barrier  to  rapid  increase  of  business. 
Very  truly,  yours, 

Hampdbn  p.  Dashibix. 
Gen.  Wm.  F.  Smith, 

United  State*  Agent, 


H  17. 
IMPROVEMENT  OF  POCOMOKE  RIVER,  MARYLAND.  BELOW  SNOW  HILL. 

For  previous  history  see  Annual  Eeport  of  the  Chief  of  Engineers  for 
1897,  Part  I,  page  169. 

The  amount  expended  for  the  improvement  of  this  river  to  June  30, 
1896,  is  $20,500,  which  was  on  a  previous  project. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  $5,000,  the 
first  appropriation  on  this  project.  A  project  for  the  expenditure  of 
this  money  having  been  approve  by  the  Chief  of  Engineers  a  contract 
was  made,  after  due  advertisement,  with  Chester  T.  Oaler,  of  Norfolk, 
Va.,  for  dredging  at  9^  cents  per  cubic  yard,  place  measurement,  and 
work  under  the  contract  begun  on  April  6, 1897.  On  June  3  operations 
were  brought  to  a  close,  39,329  cubic  yards  of  material,  consisting  of 
mud  and  sand,  having  been  dredged  and  placed  upon  the  banks  of  the 
river.  The  work  done  was  the  widening  and  deepening  of  the  channel 
as  follows:  At  Kassawango  Creek  a  cut  130  feet  wide  was  made  across 
the  bar  for  a  length  of  610  feet;  about  2,750  feet  above  a  cut  was  made 
100  feet  wide  for  a  length  of  750  feet  to  the  lower  end  of  the  third  cut- 
off; thence  to  the  lower  end  of  the  second  cut-off,  a  distance  of  640  feet, 
the  channel  was  dredged  to  a  width  of  130  feet;  the  second  cut-off  was 
dredged  for  a  width  of  80  feet  its  entire  length;  about  700  feet  above 
the  latter,  at  Huffs  Shoals,  the  channel  was  dredged  to  a  width  of  130 
feet  for  a  length  of  1,015  feet  to  the  lower  end  of  the  upper  cut-off;  the 
upper  cut-off  was  dredged  to  a  width  of  130  feet  for  a  length  of  580  feet, 
and  to  a  width  of  100  feet  for  the  remaining  600  feet;  and  thence  to  the 
harbor  at  Snow  Hill,  a  distance  of  610  feet,  the  channel  was  widened 
to  130  feet.  The  channel  was  made  9  feet  deep  at  mean  low  water  at 
these  places,  resulting  in  a  9-foot  channel,  with  widths  varying  between 
80  and  130  feet  between  Kassawango  Creek  and  Snow  Hill.  At  the 
county  wharf  at  Snow  Hill  a  shoal  was  also  removed  for  a  width  and 
length  of  40  and  100  feet,  respectively,  to  a  depth  of  7  feet. 

It  is  proposed  to  expend  the  amount  asked  for,  if  appropriated,  in 
dredging  the  channel  to  the  full  width  and  depth  in  accordance  with 
the  project. 

Pocomoke  River  is  in  the  collection  district  of  the  eastern  district  of  Maryland. 
Crisfield  is  the  nearest  port  of  entry.  As  no  dutiable  articles  are  discharged  there 
no  revenue  was  coUected  daring  the  fiscal  year. 

▲MOUNTS  APPROPRIATED. 

By  act  approved — 

Jane  18,1878 $10,000 

March  3, 1879 2,500 

Angust5,1886 8,000 

Total 20,500 

By  act  of  Jane  3, 1896 5,000 

Agjfregate ,..,,, ,-.., ,., , 26,500 
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Money  statement 

Jnly  1,  1896,  balance  nnexpended $5,000.00 

Jnue  30,  189^,  amoant  expended  daring  fiscal  year 4, 487. 26 

Jnly  1,  18d7,  balance  nnexpended 512.74 

July  1 ,  1897,  ontstanding  liabilities 373. 63 

July  1,  1897,  balance  available 189.11 

Amount  (estimated)  required  for  completion  of  oxisting  project 9, 000. 00 

Amount  that  can  be  profitably  expendMl  in  fiscal  vear  ending  JnneSO,  1899  4, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  liver  and 
harbor  acts  of  1866  and  1867  and  of  sundry  ciyil  act  of  June  4, 1897. 


Ahttraet  of  proposals  received  hy  Gen.  William  F.  Smith ,  United  States  Agtmt,  and  opened 
Deoemhir  f ,  1896^  for  dredging  in  Pocomoke  River,  Maryland^  and  oiker  localities  on 
eastern  shore  of  Chesapeake  Bay,  Maryland. 


No. 


1 
2 
3 
4 

5 
6 
7 


Name  and  addreos  of  bidder. 


Time. 


Commenoe.      Complete. 


Delaware  Constmotion  €k>.,  Wilmington,  Del 

Frank  C.  Somere,  Camden,  N.J 

Chester  T.  Caler,  Norfolk,  Va 

Baltimore  Dredicing  Co.,  Baltimore,  Md 

▲meri<*4ui  DredeinE  Co.,  Philadelphia,  Pa... 

Sanford  &  Brooka,  Baltimore,  3id 

John  L.  Grim,  Philadelphia,  Pa 


Apr.  1,1897 
Feb.  10, 1807 
Jan.  15.1807 
Dec.  15,1806 
Apr.  1,1897 
Deo.  16,1806 
60da>yt 


Apr.  1,1896 
July  81, 1896 
Jane  30, 1898 
Dec.  31, 1807 
Apr.  1,1898 
Sept.  15, 1897 
16  months... 


Price 
per  cubic 
yard, 
place 
measure- 
ment. 


Cents. 
16 
14.6 
9.5 
13.7 
17 
19 
22.5 


Contract  approved  January  5, 1897,  for  this  and  other  works  along  eastern  shore 
of  Chesapeake  Bay ;  work  on  the  contract  to  begin  about  January  15, 1897,  and  to  be 
oompleted  June  30, 1898.    No  other  contract  made  or  in  force. 


COMMKRCIAL  STATISTICS  FOR  CALENDAR  YEAB  1896. 


Receipts  and  shipments. 


Classs. 


Keceipts: 

Coal,  stone,  ioe 

Fertilisers,  flour,  miUwork,  etc. . 

Cattle,  ho|^,  hay,  etc 

General  merchandise 

Total 

Shipments : 
•  Cord  wood,  logs,  ship  timber,  etc. 
Canned  goods,  crates,  luihber,  etc 

Fruit,  gnin,  eggs,  etc 

Poultry,  sheep,  etc 

Total 

Total  receipts  and  shipments. . . 


Tons. 


Value. 


1,270 

1,972 

652 

1,500 

17,200 
70,100 
32,500 
60,000 

5,394 

175,800 

2,115 

18,744 

3,817 

2,006 

13,650 

207, 300 

95, 400 

30,840 

26,682 

347, 190 

32,076 

522,990 
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VesHils  trading  in  Pooomoke  Biver,  Maryland, 


ClaM. 

Namber. 

Aggregate 
tonnage. 

Draft. 

Bemarks. 

PMsenger  and  freight  steamers 

Schoonem  and  hIooim .....r.... ........ 

1 
Unknown 

654 

8,810 

Feet. 

8.5 
Gto7 

Semiweekly. 

rirr^n.  Innober,  fnrtiliM^ra. 

Ninety  sailing  vessels,  schooners,  sloops,  barges,  and  bageyes,  of  a  tonnage  of  4,G00, 
built  and  repaired  daring  the  year. 

The  statistics  were  furnished  by  the  Baltimore,  Chesapeake  and  Atlantic  Railway 
Company. 


H  i8. 
IMPROVEMENT  OF  QUEEN8T0WN  HARBOR,  MARYLAND. 

This  harbor  was  last  improved  by  the  General  Government  between 
the  years  1871  and  1880.  In  the  latter  year  a  project  for  making  a 
channel  100  feet  wide  and  8  feet  deep  at  mean  low  water  from  Chester 
Biver  to  the  inner  harbor  was  completed.  The  amount  expended  for 
the  improvement  of  this  harbor  to  June  30, 1896,  is  $14,000,  which  was 
on  previous  projects. 

The  river  and  harbor  act  of  June  3,  1896,  appropriated  $5,000  for 
continuing  the  improvement. 

As  no  examination  of  the  channel  had  been  made  since  the  suspen- 
sion of  work  in  1880,  it  was  deemed  advisable  to  make  one,  to  determine 
what  improvement  was  now  required  and  could  be  made  with  the 
appropriation.  A  survey  was  accordingly  made.  The  harbor  was 
found  to  have  shoaled  considerably,  and  by  authority  of  the  Chief  of 
Engineers  it  was  concluded  to  restore  the  channel  to  the  depth  of  8  feet 
at  mean  low  water,  and  width  of  100  feet  from  the  8foot  curve  in  the 
Chester  Eiver  to  the  inner  harbor. 

After  due  advertisement  contract  was  made  with  Chester  T.  Caler, 
of  Norfolk,  Ya.,  for  the  required  dredging,  at  9J  cents  per  cubic  yard, 
measured  in  place,  and  operations  thereon  began  on  April  22,  and  con- 
tinued to  June  15, 1897,  when  they  were  brought  to  a  close,  the  project 
having  been  completed,  resulting  in  a  channel  8^  feet  deep  at  mean  low 
water  and  100  feet  wiae  from  the  Chester  Biver  to  the  inner  harbor,  a 
distance  of  2,993  feet. 

Qneenstown  is  in  the  collection  district  of  Baltimore,  which  is  the  nearest  port  of 
entry.  The  amount  of  revenue  collected  there  during  the  fiscal  year  ending  June 
30, 1897,  is  $2,361,264.39. 

AMOI'XTS  APPROrRIATED. 

By  act  approved — 

March  3,  1871 $5,000 

June  10, 1872 6,000 

March  3,  1879 3,000 

Total 14,000 

By  act  of  June  3, 1896 5,000 

Aggregate 19,000 

Money  statement, 

July  1, 1896,  balance  unexpended $5,000.00 

June  30, 1897,  amount  expended  during  fiscal  year 3, 288. 73 

July  1, 1897, balance  unexpended 1,711.27 

July  1, 1897,  outstanding  liabilities 200.00 

Jidy  1, 1897, balance  available 1,511.27 
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Abstract  of  proposals  received  by  Gen,  William  F,  Smithy  United  States  agent,  and  opened 
December  £,  1896,  for  dredging  in  Queenstown  Harbor^  Maryland,  and  other  localities 
OH  Eastern  Shore  of  Chesapeake  Bay,  Maryland, 


No. 


Name  and  address  of  bidder. 


Time. 


Commence. 


1 
2 
3 
4 
5 
« 
7 


Dela-vrare  Constraction  Co.,  Wilmington,  Del '.  Apr.   1, 1897 


Frank  C.  Homers.  Camden.  N.  J. 

Chester  T.  Caler,  Norfolk,  Va 

Baltimore  Dredging  Co.,  Baltimore,  Md 

American  Dredging  Co.,  Philadelphia,  Pa. 

Sanford  Sl  Bruoks,  Baltimore.  Md 

John  L.  Grim,  PhiladelphiA.  Pa 


Feb.  10, 1897 
Jan.  15,1807 
Dec.  15, 1806 
Apr.  1,1807 
Dec.  15,1806 
60  days 


Complete. 


Price 
per  cubic 
yard, 
place 
measure- 
ment. 


Apr.  1,1886 
July  31, 1806 
June  30, 1808 
Dec.  31, 1807 
Apr.  1,1808 
Sept  15, 1807 
16  months... 


CentM. 
16 
14.6 
0.5 
18.7 
17 
10 
22.5 


Contract  approved  January  5,  1897,  for  this  and  other  works  along  Eastern  Shore 
of  Chesapeake  Bay ;  work  on  the  contract  to  begin  abont  January  15, 1897,  and  to  be 
completed  June  30, 1898.    No  other  contract  made  or  in  force. 


COMMERCIAL  STATISTICS  FOR  CALENDAR  YEAR  1896. 

No  detailed  commercial  statistics  could  be  obtained.  The  following  letter  from 
the  president  of  the  Chester  River  Steamboat  Company  gives  the  business  of  that 
company  for  1896  :^ 

Baltimorb,  June  11, 1897, 

Dbar  Sir:  We  are  sorry  to  have  delayed  so  long  the  matter  of  Queenstown  statis- 
tics, and  wo  are  also  sorry  not  to  be  able  to  give  yon  the  information  desired  in 
detail.  We  hope,  however,  you  can  make  the  information  furnished  answer  your 
purpose. 

Total  amount  of  freight,  1896 :  Queenstown  to  Baltimore,  2,562^  tons ;  Baltimore 
to  Queenstown,  1,5931  tons. 

Very  respectfully,  George  Wabfield, 

President, 
Gen.  Wm.  F.  Smitb, 

United  States  Agent. 


H  ig. 

IMPROVEMENT   OF   BOCKHALL   HARBOR   AND   INNER   HARBOR  AT 

ROCKHALL,  MARYLAND. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  $9,600  for 
Bockhall  Harbor,  for  completing  improvement  in  accordance  with 
report  submitted  by  Gen.  W.  P.  Graighill,  Corps  of  Engineers,  January 
7, 1895;  also,  $7,000  for  improving  inner  harbor  at  Bockhall  in  accord- 
ance with  report  submitted  by  Chief  of  Engineers  in  House  Ex.  Doc. 
No.  200,  third  session  Fifty-third  Congress. 

The  report  of  General  Graighill,  above  referred  to,  approved  the 
dredging  of  a  cut  across  Swan  Point  Bar,  at  a  cost  of  $9,600.  A  survey 
of  the  inner  harbor  of  Bockhall  was  made  under  my  direction  in  1891, 
in  accordance  with  the  requirements  of  the  river  and  harbor  act  of 
September  19, 1890,  and  in  1895  a  reexamind.tion  was  made,  as  the  river 
and  harbor  act  of  August  17, 1894,  provided  again  for  a  survey.  The 
project  recommended  by  me  in  the  re})ort  on  the  survey  was  for  a 
10-foot  low- water  channel  100  feet  wide  from  Swan  Greek  Inlet  to  the 
old  pier  in  the  harbor,  at  an  estimated  cost  of  $9,513.  This  estimate 
was  reduced  to  $7,134  in  the  report  on  the  reexainination,  which  is 
that  referred  to  in  the  appropriation  act. 

No  work  has  heretofore  been  done  at  the  bar  outside  or  in  the  inner 
harbor  by  the  General  Government. 

A  project  for  the  expenditure  of  the  appropriations  providing  for  a 
cut  80  feet  in  width  across  the  bar  and  a  cut  100  feet  wide  for  the 
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channel  inside  having  been  approved  by  the  Ohief  of  Engineers,  a 
contract  was  made,  after  due  advertisement  for  proposals,  with  Chester 
T.  Oaler,  of  Norfolk,  Va.,  for  the  required  dredging,  at  9^  cents  per 
cubic  yard.  Dredging  under  the  contract  was  begun  on  June  14, 1^7, 
on  the  80-foot  cut  across  Swan  Point  Bar  at  the  10- foot  curve  in  Swan 
Greek,  and  at  the  end  of  the  month  a  cut  of  the  approved  dimensions 
had  been  made  for  a  length  of  810  feet.  The  material  was  quite  hard, 
and  the  work  therefore  proceeded  slowly.  On  the  inner  harbor  dredg- 
ing was  begun  on  June  17, 1897,  working  inward,  and  at  the  end  of 
the  month  a  cut  had  been  made  of  the  approved  dimensions  for  a  length 
of  1,300  feet;  a  further  length  of  400  feet  had  been  made  50  feet  wide, 
and  a  further  length  200  feet  25  feet  wide,  the  depth  being  10  feet  at 
mean  low  water.  The  material  dredged,  22,045  cubic  yards  of  sand, 
clay,  sheUs,  and  mud,  was  scowed  away  and  deposited  in  shoal  water 
on  the  west  side  under  Swan  Point  Bar,  below  Huntingfield  Point. 

It  is  expected  that  this  improvement  will  be  completed  in  a  few 
months. 

RockhaU  is  in  the  coUectioD  district  of  Baltimore,  which  is  the  nearest  port  of 
entry.  The  amount  of  revenue  collected  there  during  the  fiscal  year  ending  June  30, 
1897,  is  $2,361,264.39. 

AMOUNT  APPROPRIATED. 

By  act  of  Junes,  1896 $16,600.00 

Money  fttatefnent, 

July  1,1896,  balance  unexpended $16,600.00 

June  30, 1897,  amount  expended  during  fiscal  year 699. 10 

July  1,1897,  balance  unexpended 15.900.90 

July  1, 1897,  outstanding  liabilites $2,000.00 

J  uly  1, 1897,  amount  covered  by  uncompleted  contracts 13, 000. 00 

! 15,000.00 

July  1,1897,  balance  available 900.90 


Abstract  of  propoaaU  received  hy  Gen,  William  F.  Smiihf  United  States  agent,  and 
opened  December  S,  1896,  for  dredging  in  RockhaU  Harbor  and  inner  harbor  at  Bock- 
hall,  Md,,  and  other  localities  on  the  eastern  shore  of  Chesapeake  Bay,  Maryland. 


No. 


1 
2 
3 

4 
5 
6 
7 


Name  and  address  of  bidder. 


Time. 


Commence. 


Delaware  Constniction  Co.,  Wilmington,  Del Apr.    1,1807 

FrankC.Somers,  Camden,  N.J Feb.  10,1897 

Chester  T.  Oaler,  Norfolk  J^a Jan.  15,1897 

Baltimore  Dredging  Co.,  Baltimore,  Md Dec.  15,1896 

American  Dredging  Co.,  Philadelphia,  Pa Apr.    1. 1897 

Sanford  &.  Brooks,  Baltimore.  Md I  Dec.  15,1896 

John  L.  Grim,  Philadelphia,  Pa I  60  days 


Complete. 


Apr.  1,1898 
Julv  31. 1898 
Jnne30, 1898 
Dec.  31,1897 
Apr.  1, 1898 
Sept.  15, 1897 
16  months.. - 


Price 
per  cubic 

yard, 

place 
measnre- 

ment. 


CenU. 
16 

14.5 
9.6 
18.7 
17 
19 
22.5 


Contract  approved  January'5,  1897,  for  this  and  other  works  along  the  eastern 
shore  of  Chesapeake  Bay ;  work  on  the  contract  to  begin  about  January  15, 1897,  and 
to  be  completed  June  30, 1898.    No  other  contract  made  or  in  force. 


H    20. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 

Wrecks  in  the  Upper  Christiana  River y  Delaware.— On  the  2d  of 
Janaary,  1896,  obstractions  were  reported  in  the  Christiana  River 
between  Newport  and  Smalley's  Dam.    Upon  examination  it  wa»  found 
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that  besides  snags  and  shoals  there  were  seven  wrecks  of  vessels  which 
obstmcted  navigation  between  the  points  named.  The  channel  had 
not  been  used  for  navigation  as  far  as  Smalley's  Dam  for  many  years, 
and  the  question  presented  itself  whether  under  the  circumstances  it 
was  advisable  to  remove  the  wrecks.  For  the  purpose  of  ascertaining 
the  probable  cost  proposals  for  removing  them  were  advertised  for  and 
opened  June  26, 1896.  The  matter  was  under  consideration  at  the  close 
of  last  fiscal  year. 

As  the  river  and  harbor  act  of  June  3, 1896,  appropriated  $5,000  for 
improving  the  river  between  Churchman's  bridge  and  Smalley's  bridge, 
it  was  decided  to  include  the  removal  of  the  wrecks  lying  between  tiie 
points  named  with  the  general  work  of  improvement  to  be  done  there. 
During  the  progress  of  this  work,  which  was  closed  December  31, 1896, 
three  of  the  wrecks  were  removed,  leaving  two  still  to  be  removed 
should  it  be  determined  to  make  further  improvements  in  this  part  of 
the  Christiana  Eiver.  It  was  also  decided  to  remove  the  two  wrecks 
below  Churchman's  bridge,  one  lying  about  2,400  feet  above  the  bridge 
at  NewiK)rt,  and  the  other  opposite  the  mouth  of  White  Clay  Creek, 
under  the  provisions  of  the  act  of  September  19, 1890,  and  an  allotment 
of  $500  was  made  therefor. 

After  due  advertisement  for  proposals  contract  was  made  with  the 
lowest  bidders,  Torrance  &  Idell,  of  Camden,  N.  J.,  who  offered  to  do 
the  work  for  $2.74.  Operations  under  the  contract  were  begun  on 
October  9, 1896,  and  completed  ^November  17, 1896,  when  both  wrecks 
had  been  removed  and  the  channel  bottom  restored  to  its  original  con- 
dition.   The  total  cost  was  $444.23. 

Wreck  of  barge  Rose  Hagen. — On  April  7, 1897,  it  was  reported  to 
the  Secretary  of  the  Treasury  that  the  tug  Stella,  en  route  from  Port 
Deposit  to  Baltimore  with  a  tow,  on  the  evening  of  April  4,  abreast 
of  Sassafras  Biver,  ran  into  an  obstruction,  knocking  a  hole  into  the 
bow  of  the  tug,  and  making  it  necessary  to  beach  her.  Under  instruc- 
tions from  the  Chief  of  Engineers  an  examination  was  made,  and  the 
obstruction  was  found  to  be  the  wooden  decked  barge  Rose  Ha^en,  of 
Philadelphia,  which  was  sunk  on  the  night  of  December  24, 1896,  in 
Chesapeake  Bay,  abreast  of  Sassafras  Eiver.  The  vessel  was  lying 
fore  and  aft  with  the  channel  in  18  feet  of  water,  on  the  west  side  of 
the  main  ship  channel.  The  depth  of  the  barge  was  9  feet.  At  the 
time  of  the  examination  referred  to  a  wrecking  company  was  engaged 
in  raising  the  vessel,  and  this  was  accomplished  in  the  early  part  of 
May,  when  the  barge  was  towed  away.  There  were  no  expenses  to  the 
Engineer  Department  except  the  cost  of  the  examination,  $9.42. 


Ahttraci  of  prapo»dls  for  removing  two  wrecks  in  Upper  Chriaiiana  River,  Delaware, 
below  Churchmane  Bridge,  opened  hy  Gen.  William  F,  Smith,  United  States  agent,  Wil- 
mington, Del.,  September  28, 1896. 


No. 


1 
8 

8 

4 
5 


Name  and  address  of  bidder. 


Commence. 


John  J. Williams.  Tharlow.Pa 10 days 

Tomuice  &,  IdelL  Camden, N.  J '  lOdays 

Atlas  DredgiuK Co.,  Wilmington, Del Sdays  . 

ComeUnsJTKelly,  Atlantic  City,  N.J 10  days 

FnmkC.  Somen,  Camden,  N.J 10  days 


Complete. 


30  days 
10  days 
21  days 
SO  days 
30  days 


Time. 

,  Amount. 


$875 
274 
600 
535 
900 


Contract  made  with  Torrance  &  Idell. 
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H   21. 

PRELIMINARY  EXAMINATION  OF  ST.  JONES  RIVER,  DELAWARE, 
[Printed  in  Houae  Doo.  No.  85,  Fifty-fourth  Congress,  second  session.] 

Office  of  the  Ohief  of  Engineers, 

United  States  Army, 
Washington^  D,  C,  December  5, 1896, 

Sir:  I  have  the  honor  to  submit  the  accompaiiying  copy  of  report  of 
July  27, 1896,  by  William  F.  Smith,  United  States  agent,  major  of  engi- 
neers, United  States  Army,  retired,  of  the  results  of  a  preliminary 
examination  of  St.  Jones  Biver,  Delaware,  made  to  comply  with  the 
requirements  of  the  river  and  harbor  act  of  June  3, 1896. 

Major  Smith  is  of  opinion  that  the  present  and  i)rospective  demands 
of  the  commerce  of  this  river  warrant  its  improvement,  and  he  esti- 
mates that  a  survey  of  the  river  to  Dover,  the  head  of  navigation,  will 
cost  $1,050. 

Col.  Peter  G.  Hains,  Corps  of  Engineers,  the  division  engineer,  con- 
siders the  river  to  be  worthy  of  improvement  by  the  United  States  to  a 
limited  extent,  but  whether  the  improvement  will  be  justified  depends 
uxx>n  the  cost  of  it  and  its  maintenance,  and  the  cost  can  onXy  be  deter- 
mined after  a  survey. 

I  concur  in  the  views  of  the  division  engineer. 
Yery  resi)ectfully,  your  obedient  servant, 

W.  P.  Graighill, 
Brig,  Gen.,  Chief  of  JSngineers, 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


report  of  WILLIAM  F.  SMITH,   UNITED  STATES  AGENT. 

United  States  Engineer  Office, 

Wilmingtony  Del.^  July  27 j  1896, 

General  :  Beferring  to  Department  letter  of  the  16th  ultimo,  I  have 
the  honor  to  state  that  the  data  in  this  office  enable  me  to  report  upon 
St.  Jones  Eiver,  Delaware,  a  preliminary  examination  of  which  is  pro- 
vided for  in  the  river  and  harbor  act  of  June  3, 1896,  and  I  therefore 
report  upon  it  as  follows : 

A  project — the  original  project — for  the  improvement  of  this  river 
was  made  in  1880.  It  provided  for  a  3-foot  low- water  channel  100  feet 
wide  across  the  bar  at  the  mouth,  protected  by  a  jetty,  at  an  estimated 
cost  of  $35,000.  The  project  was  enlarged  in  1884  to  include  the 
removal  of  the  shoals  in  the  river  to  Dover  to  a  depth  of  6  feet  at 
mean  low  water,  and  it  was  further  modified  in  1889  by  dispensing 
with  the  jetty  and  substituting  banks  thrown  up  along  the  sides  of 
the  cut. 

The  Improvements  were  begun  in  1885  and  were  completed  in  1890, 
and  the  result  was  a  6-foot  low-water  channel  inside  the  river,  nowhere 
less  than  40  feet  wide,  and  a  channel  of  the  same  depth  and  100  feet 
wide  across  the  flats  at  the  mouth,  the  total  amount  expended  being 
$40,000. 

In  1892  the  channel  at  the  month  had  shoaled  again  at  the  outer  end 
to  4  feet,  and  an  examination  of  it  having  been  ordered  by  the  river  and 
harbor  act  of  July  13, 1892^  it  was  recommended  that  it  be  redredged 
where  necessary  to  its  original  depth,  6  feet. 
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The  river  and  harbor  act  of  August  17, 1894,  appropriated  $6,500  for 
the  Murderkill  Eiver,  Delaware,  and  authorized  the  expenditure  of 
$1,500  thereof  in  removing  the  bar  and  obstructions  at  the  mouth  of 
the  St.  Jones  River.  With  this  appropriation  a  cut  60  feet  wide  and 
6  feet  deep  was  made  during  the  summer  of  1895  through  the  shoal 
portion  of  the  channel  at  the  mouth  of  the  river. 

In  1880  it  was  reported  that  the  business  of  the  river  was  carried  on 
by  3  vessels  of  125  to  150  tons  of  6  feet  draft;  6  vessels  of  30  to  125 
tons  of  5  feet  draft,  and  a  steam  tug  of  20  tons  of  4  feet  draft.  The 
value  of  the  commerce  was  not  given. 

After  the  completion  of  improvements  in  1890,  commercial  statistics 
furnished  to  this  office  stated  that  3  vessels — 1  steamer  and  2  schoon- 
ers— ^traded  regularly  upon  the  river,  and  that  the  total  shipments  and 
receipts  for  that  year  amounted  to  27,777  tons,  valued  at  $1,201,565. 

I  am  of  the  opinion  that  the  present  and  prospective  demands  of  the 
commerce  of  this  river  warrant  its  improvement. 

No  reliable  instrumental  survey  of  the  river  has  ever  been  made 
except  at  the  mouth,  the  original  estimate  and  project  having  been 
based  upon  a  rough  reconnaissance  made  with  the  aid  of  a  county  map. 
The  length  of  the  river  to  Dover,  the  head  of  navigation,  is  about  21 
miles.  A  complete  survey  of  this  distance  is  estimated  to  cost  $1,050. 
Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent 
Brig.  Gen.  W.  P.  CRAiaHiLL, 

Chief  of  Engineer 8 J  U.  8,  A. 

(Through  the  Division  Engineer.) 

[Fint  iiidon«ment.] 

F.  S.  Engineer  Oppice, 

Baltimore^  Md.j  July  30, 1896. 

Respectfully  submitted  to  the  Chief  of  Engineers,  United  States 
Army. 

In  view  of  the  within  statement  of  the  amount  of  commerce  to  be 
benefited,  I  am  of  opinion  that  this  river  is  worthy  of  improvement  by 
the  United  States  to  a  limited  extent.  Whether  the  improvement  will 
be  justified  depends  upon  the  cost  of  it  and  its  maintenance,  and  the 
cost  can  only  be  determined  after  a  survey. 

Peteb  0.  Hains, 
CoUmelj  Corps  of  Engineers^ 
Division  Engineer  j  Southeast  Division. 


H    22. 

PRELIMINARY  EXAMINATION  OF  MI8PILLI0N  RIVER,  DELAWARE. 
[Printed  in  Hoobo  Doc  Ko.  110.  Fifty-fourth  CoogreM.  Moond  session.] 

Ofpioe  op  the  Chief  of  Enghneers, 

United  States  Army, 
Washington,  D.  C,  December  5, 1896. 

Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  July  27, 1896,  by  William  F.  Smith,  United  States  agent,  m^or 
of  engineers,  United  States  Army,  retired,  of  the  results  of  a  prelimi- 
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nary  examination  of  Mispillion  Biver,  Delaware,  made  to  comply  with 
the  requirements  of  the  river  and  harbor  act  of  Jane  3, 1896. 

In  the  opinion  of  Major  Smith  the  present  and  prospective  demands 
of  commerce  of  this  river  warrant  its  improvement  by  the  General 
Government,  and  a  survey  of  the  locality  is  estimated  by  him  to  cost 
$1,000. 

Col.  Peter  0.  Hains,  Corps  of  Engineers,  the  division  engineer,  concurs 
in  the  opinion  of  the  district  engineer  that  the  locality  is  worthy  of 
improvement  by  the  United  States,  but  states  that — 

Owing  to  the  character  of  the  river,  especially  at  its  month,  the  work  of  improve- 
meut  should  not  be  undertaken  until  a  thorough  survey  furnishes  data  for  a  well- 
dij^ested  plan  of  operations,  and  to  see  whether  the  cost  of  the  improvement  would 
be  justified. 

I  concur  in  the  views  of  the  division  engineer. 
Very  re8i)ectfully,  your  obedient  servant, 

W.  P.  Craighill, 
Brig,  Qen.j  Chief  of  Engineers, 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War, 


report  of  william  f.  smith,  united  states  agent. 

United  States  Engineer  Offioe, 

Wilmington^  Dely  July  27 ^  1896. 

General  :  Beferring  to  Department  letter  of  the  16th  ultimo,  I  have 
the  honor  to  state  that  the  data  in  this  office  enable  me  to  report  upon 
Mispillion  Biver,  Delaware,  a  preliminary  examination  of  which  is  pro- 
vided for  in  the  river  and  harbor  act  of  June  3, 1896,  and  I  therefore 
report  upon  it  as  follows: 

The  Mispillion  Biver  forms  part  of  the  boundary  between  Kent  and 
Sussex  counties,  and  is  a  narrow  and  tortuous  stream  about  18  miles 
long,  flowing  into  the  Delaware  Bay  about  17  miles  northwest  of  Cape 
Henlopen. 

It  has  been  under  improvement  since  1879,  on  a  project  for  a  channel 
6  feet  deep  at  mean  low  water  and  40  feet  wide  from  Milford  to  the 
mouth.  With  the  exception  of  a  small  shoal  near  the  mouth,  which 
required  removal  to  the  projected  depth,  the  project  had  been  nearly 
completed  in  1890,  and  the  total  amount  exx>ended  up  to  that  year  was 
$17,000. 

A  preliminary  examination  of  the  obstructions  at  the  mouth  was 
ordered  by  the  river  and  harbor  act  of  September  19, 1890,  and  was  fol- 
lowed by  a  survey  made  in  1891.  A  project  was  submitted  for  their 
removal  by  dredging  a  cut  150  tbet  wide  and  6  feet  deep  at  mean  low 
water  across  the  mud  flats,  at  an  estimated  cost  of  $24,000. 

This  was  adopted  in  1892,  when  the  first  appropriation  for  it  was 
made.  Actual  operations  were  carried  on  in  1893  and  1895.  In  the 
first-named  year  the  project  was  modified  to  include,  in  addition,  a  pile 
dike  on  the  north  side  of  the  mouth  about  500  feet  long,  and  in  1895 
a  further  modification  was  authorized  for  the  construction  of  a  crib 
dike  350  feet  long  from  the  shore  along  the  south  side  of  the  proposed 
cut,  the  necessity  for  both  dikes  to  protect  the  cut  and  to  concentrate 
the  currents  having  appeared  during  the  progress  of  dredging  opera- 
tions, the  material  removed  consisting  principally  of  treacherous  live 
sand* 
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In  1878  the  shipping  of  Milford  consisted  of  seven  schooners  from  75 
to  150  tons  bardcD.  *The  exi)orts  then  were  estimated  at  18,260  tons, 
valued  at  $149,000;  the  imports  at  10,433  tons,  valned  at  $113,000. 

Gommercial  statistics  famished  for  the  past  year  give  for  the  exports 
26,481  tons,  valued  at  $458,155,  and  for  the  imx>orts  29,808  tons,  valued 
at  $377,840. 

I  am  of  the  opinion  that  the  present  and  prospective  demands  of 
the  commerce  of  this  river  warrant  its  improvement  by  the  General 
Government. 

No  accurate  instrumental  survey  of  this  river  has  ever  been  made 
except  at  the  mouth,  the  original  estimates  and  projects  for  the  improve- 
ment inside  the  river  having  been  based  upon  a  rough  reconnoissance 
made  with  the  aid  of  a  county  map.  The  distance  between  the  mouth 
and  the  head  of  navigation  at  Milford  is  about  1 8  miles.  To  survey  this 
total  length  and  to  make  further  hydrographic  examinations  off  the 
mouth  will  cost  $1,000. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent. 
Brig.  Gen.  W.  P.  Graighill, 

Chief  of  Engineers^  U.  S,  A, 

(Through  the  Division  Engineer.) 

[First  indotsement.] 

U.  8.  ENaiNBEB  Office, 
Baltimore^  Jfd.,  August  J91, 1896. 

Bespectfully  submitted  to  the  Ghief  of  Engineers,  United  States 
Army. 

I  concur  in  the  opinion  of  the  district  engineer  that  the  present  and 
prosx>ective  demands  of  the  commerce  of  this  river  are  such  that  it  is 
worthy  of  improvement  by  the  United  States,  but  owing  to  the  char- 
acter of  the  river,  especially  at  its  mouth,  the  work  of  improvemeDt 
should  not  be  undertaken  until  a  thorough  survey  furnishes  data  for  a 
well-digested  plan  of  operations,  and  to  see  whether  the  cost  of  the 
improvement  would  be  justified. 

Peteb  O.  Hains, 
Colonely  Corps  ofUngineerSj 
Division  'Engineer j  Southeast  Division, 


H23. 

PRELIMINARY  EXAMINATION  OF  CEDAR  CREEK,  DELAWARE. 
[Printed  in  House  Doc.  No.  79,  Fifty-fourth  Congress,  second  session.] 

Ofpiob  op  the  Ohief  of  Engineers, 

United  States  Army, 
Washington^  D.  (7.,  December  5, 1S96. 

Sib:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  July  6, 1896,  by  William  F.  Smith,  United  States  agent,  major  of 
engineers.  United  States  Army,  retired,  of  the  results  of  preliminary 
examination  of  Cedar  Greek,  Delaware,  made  to  comply  with  the  require* 
ments  of  the  riyer  f^nd  harbor  act  of  June  3, 1896, 


1294      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

It  is  the  opinioD  of  M%jor  Smith,  concorred  in  b^  Col.  Peter  C.  Hains, 
Corps  of  Bngineers,  the  division  engineer,  and  by  me,  that  the  locality 
is  not  worthy  of  improvement  by  the  Government. 
Very  respectfully,  your  obedient  servant, 

W.  P.  Craighill, 
Brig.  Gen.^  Chief  of  Engineers, 
Hon.  Daniel.  S.  Lamont, 

Secretary  of  War. 


report  of  william  f.  smith,  united  states  agent. 

United  States  Engineer  Office, 

Wilmington^  Del.^  July  6^  1696. 

General  :  Referring  to  Department  letter  of  the  16th  ultimo,  I  have 
the  honor  to  state  that  the  data  in  this  of&ce  enable  me  to  report  upon 
Cedar  Creek^  Delaware,  a  preliminary  examination  of  which  is  provided 
for  in  the  nver  and  harbor  act  of  June  3, 1896,  and  I  therefore  report 
upon  it,  as  follows: 

An  examination  of  this  creek  was  made  in  August,  1893,  conjointly 
with  other  creeks  in  the  immediate  vicinity,  for  a  report  on  an  inland 
waterway  connecting  the  Mispillion  and  Broadkiln  rivers.  This  report 
was  printed  in  the  H^port  of  the  Chief  of  Engineers  for  1893,  pages  1232 
and  1233. 

Cedar  Creek  is  in  the  eastern  section  of  Sussex  County,  and  flows  in  a 
northeasterly  direction  into  Delaware  Bay,  joining  the  latter  about  16 
miles  northwest  of  Cape  Henlopen  light-house.  Its  length  is  about 
16  miles,  of  which  the  lower  4  miles  are  navigable  at  high  water  for 
small  poasting  schooners.  The  average  rise  of  the  tide  is  4  feet  at  the 
mouth  and  nearly  nothing  8  miles  above.  It  may  once  have  been  a 
much  more  powerful  tidal  stream  than  now,  but  it  has  lost  this  power 
and  its  capacity  to  such  an  extent  that  about  twenty  years  ago  its  origi- 
nal outlet,  which  was  situated  IJ  miles  south  of  the  present  one,  was 
nearly  closed  by  sand  rolled  in  by  the  waves  of  the  bay.  To  avoid  this 
sandy  foreshore,  the  adjoining  landowners  and  others  interested  in  the 
few  vessels  sailing  upon  the  creek  had  a  canal  dug  about  seventeen 
years  ago,  at  an  expense  of  $3,000,  from  a  point  in  the  creek  2  miles 
above  the  original  outlet,  running  in  a  north-northeasterly  direction  for 
a  distance  of  nearly  2  miles  toward  the  mouth  of  Mispiliion  Eiver,  enter- 
ing the  bay  south  of  and  within  a  few  hundred  feet  of  this  river.  The 
canal  is  about  25  feet  wide,  and  at  high  water  about  5  feet  deep,  and  it 
is  hardly  possible  that  in  any  of  the  portions  of  the  creek  above  the 
canal  the  width  and  depth  are  greater. 

Statistics  furnished  by  one  of  the  vessel  owners  name  three  schooners, 
drawing  5  feet  of  water,  that  regularly  sail  in  and  out  of  the  creek,  and 
others  not  named  as  occasionally  going  there.  The  principal  lauding 
is  at  Davis's  wharf,  4  miles  above  the  mouth.  It  is  stated  that  the  total 
shipments  and  receipts  from  and  to  the  creek  amounted  last  year  to 
1,905  tons,  valued  at  $51,900.  Judging  from  analogous  cases  in  Dela- 
ware, it  is  questionable  whether  the  present  exceedingly  small  com- 
merce on  this  creek  would  sufficiently  expand  in  the  future  to  warrant 
the  great  outlay  of  money  that  would  be  required  if  improvements 
should  be  made  therein  by  the  General  Government.  I  do  not  know 
what  improvement  is  desired,  but  assuming  it  to  be  a  channel  of  the 
smallest  dimensions  for  the  schooners  that  are  reported  to  ply  in  it,  say 
40  feet  wide  and  3  feet  deep  at  mean  low  water,  the  amount  of  dredging 
cessary  inside  the  creek  would  be  very  large,  and  it  would  still  leave 
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the  entrance  unimproved,  which  is  at  present  obstructed  by  shallow 
mad  flats  extending  for  more  than  a  mile  into  Delaware  Bay. 

I  therefore  report  that  I  do  not  think  the  presenter  prospective  com- 
merce of  Cedar  Greek  justifies  its  improvement  by  the  Government. 
Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent. 
Brig.  Gen.  W.  P.  Cbaighill, 

Chief  of  Engineers^  U.  8,  A. 
(Through  the  Division  Engineer.) 

[First  indorsement.] 

XJ.  8.  Enginees  Office, 

Baltimore^  Md,j  July  7, 1696, 

Eespectfdlly  submitted  to  the  Chief  <^.  Engineers.  I  concur  in  the 
opinion  of  the  district  engineer  that  Cedar  Creek,  Delaware,  is  not 
worthy  of  improvement  by  the  Government. 

Peteb  C.  Hains, 
Oolanelj  Corps  of  Engineers^ 
Division  Engineer^  Southeast  Division. 


H  24. 

SURVEY  OF  LA  TRAPPE  RIVER,  MARYLAND. 
[Printed  in  House  Doc  No.  114,  Fifty  •fourth  Congress,  second  session.] 

Offioe  of  THE  Chief  of  Engineers, 

United  States  Army, 
Washingtonj  D.  C,  December  5, 1696. 

Sir:  The  river  and  harbor  act  of  Jnne  3, 1896,  provided  for  a  survey 
of  La  Trappe  Eiver,  Maryland,  and  I  have  the  honor  to  submit  the 
accompanying  copy  of  report  of  September  22, 1896,  by  William  F.  Smith, 
IJDited  States  agent,  msyor  of  engineers,  United  States  Army,  retired, 
upon  the  subject. 

Work  on  this  river  has  been  carried  on  by  the  Uuited  States  under 
a  project,  submitted  to  Congress  in  1891,  to  secure  a  channel  11  feet 
deep  at  mean  low  water  and  150  feet  wide  across  the  bar  at  the  mouth, 
and  to  give  a  channel  not  less  than  75  feet  wide  and  8  feet  deep  at  mean 
low  water  in  the  river  to  Trappe  Landing,  at  the  head  of  navigation. 
M%]or  Smith  reports  that  this  project  has  been  completed,  with  the 
exception  of  the  chaunel  across  the  bar,  where  a  length  of  about  1,200 
feet  needs  widening  by  about  50  feet,  for  which  he  has  submitted  an  esti- 
mate, amounting  to  (2,500,  in  his  annual  report  upon  this  work  for  the 
fiscal  yeai*  ending  June  30, 1896. 

Major  Smith  further  states  that — 

A  survey  just  completed  shows  that  the  channel  dredged  in  the  river  and  across 
the  bar  has  maintained  itself.  I  am  not  aware  of  any  interests  that  seek  an  enlarge- 
ment of  the  channel,  and  as  the  present  and  prospective  demands  of  commerce  seem 
to  be  provided  for,  I  have  made  no  survey  for  an  increased  width  or  depth. 

Very  respectfully,  your  obedient  servant, 

W.  P.  Cbaighill, 
Brig.  Gen.,  Chief  of  Engineers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 
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report  of  william  f.  smith,  united  states  agent. 

United  States  Engineer  Office, 

Wilmington,  Del.,  September  22 y  1696. 

General  :  In  relation  to  the  survey  of  La  Trappe  liiver,  Maryland, 
for  which  provision  is  made  by  the  river  and  harbor  act  of  June  3, 1896, 
I  have  the  honor  to  report  that  a  survey  was  made  in  1891,  the  report 
upon  which  will  be  found  on  pages  1216-1218  of  the  Annual  Report  of 
the  Chief  of  Engineers  for  1891.  The  project  therein  recommended  was 
for  a  channel  11  feet  deep  at  mean  low  water  and  150  feet  wide  across 
the  bar  at  the  mouth,  and  to  give  a  channel  not  less  than  75  feet  wide 
and  8  feet  deep  at  mean  low  water  in  the  river  to  Trappe  Landing  at 
the  head  of  navigation.  This  project  was  completed  last  November, 
with  the  exception  of  tbe  channel  across  the  bar,  where  a  length  of 
about  1,200  feet  needs  widening  by  about  50  feet,  at  an  estimated  cost 
of  $2,500. 

A  survey  just  completed  shows  that  the  channel  dredged  in  the 
river  and  across  the  bar  has  maintained  itself.  I  am  not  aware  of  any 
interests  that  seek  an  enlargement  of  the  channel,  and  as  the  present 
and  prospective  demands  of  commerce  seem  to  be  provided  for,  I  have 
made  no  survey  for  an  increased  width  or  depth. 

All  that  is  needed  is  the  dredging  at  the  bar  above  referred  to,  and 
for  which  $2,500  is  estimated  in  my  report  on  La  Trappe  River  for  1896. 
Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent 
Brig.  Gen.  W.  P.  Oraighill, 

Chief  of  Engineers^  U.  S.A. 


H25. 

SURVEY  OF  CAMBRIDGE  HARBOR.  MARYLAND. 
[Printed  in  Houae  Doc.  No.  119.  Fifty-fonrth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  0.,  December  3, 1896. 

Sir  :  The  river  and  harbor  act  of  June  3, 1896,  provides  for  a  survey 
of  Cambridge  Harbor,  Maryland,  and  I  have  now  the  honor  to  submit 
the  accompanyiug  copy  of  report  of  September  25, 1896,  of  the  results 
of  this  survey,  by  William  F.  Smith,  United  States  agent,  mtyor  of  engi- 
neers. United  States  Army,  retired. 

Work  of  improving  this  harbor  has  heretofore  been  carried  on  under 
a  project  submitted  in  1871,  extended  in  1887,  aud  completed  in  1895, 
and  Major  Smith  is  of  the  opinion  that  the  improvements  made,  if  main- 
tained and  somewhat  enlarged,  will  be  sufficient  for  the  present  and 
prospective  demands  of  commerce.  A  project  is  therefore  submitted 
by  him  on  those  lines  at  an  estimated  cost  of  $8,120. 
Very  respectfully,  your  obedient  servant, 

W.  P.  Craighill, 
Brig.  Oen.,  Chief  of  Engineers, 
Hon,  Daniel  S.  Lamont, 

Secretary  of  War. 
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report  of  william  f.  smith,  united  states  agent. 

United  States  Engineer  Office, 

Wilmingtonj  DeLy  September  25^  1896. 

General  :  Eeferring  to  Department  iustractions  of  the  5th  instant, 
I  have  the  honor  to  sabmit  the  following  report  on  the  survey  of  Cam- 
bridge Harbor,  Maryland,  which  is  provided  for  in  the  river  and  harbor 
act  of  June  3, 1896 : 

A  survey  of  Cambridge  Harbor  was  made  in  1887,  and  the  report 
thereon  will  be  found  on  pages  853  and  854  of  the  Annual  Keport  of  the 
Chief  of  Engineers  for  that  year.  The  project  based  upon  that  survey 
was  completed  last  year,  and  provided  for  a  channel  12  feet  deep  from 
the  Choptank  Eiver  to  the  railroad  wharf,  10  feet  to  the  drawbridge, 
and  8  feet  above  that  to  the  head  of  the  wharfage,  with  a  continuous 
width  of  not  less  than  150  feet. 

As  the  law  merely  authorizes  a  survey,  with  no  indication  as  to  its 
object  or  extent,  and  as  I  believe  that  the  improvements  heretofore 
made,  if  maintained  and  somewhat  enlarged,  wiU  be  sufficient  for  the 
present  and  prospective  demands  of  commerce,  I  have  confined  the 
present  survey  mainly  to  an  examination  of  the  channel  heretofore 
dredged.  The  results  of  the  survey  are  indicated  in  the  tracing*  which 
1  inclose  herewith.  It  shows  also  the  improvements  which  are  recom- 
mended by  me.  These  are  for  a  12-foot  low-water  channel  150  feet  wide 
from  the  12-foot  curve  in  the  Choptank  Biver  to  a  point  500  feet  outside 
the  Baltimore,  Chesapeake  and  Atlantic  Bailroad  Company's  steam- 
boat wharf,  and  from  this  point  gradually  widening  to  the  harbor  line 
at  the  wharf;  from  the  steamboat  wharf  to  Mill  wharf  to  increase  the 
width  an  average  of  200  feet  with  a  depth  of  8  feet,  making  an  anchor- 
age basin;  increasing  the  width  of  the  lower  harbor  40  feet  on  the  north 
side  and  widening  the  upper  harbor  an  average  of  360  feet  along  the 
channel  already  dredged,  to  a  depth  of  8  feet. 

It  is  estimated  that  these  improvements  wiU  require  the  dredging  of 
40,600  cubic  yards  of  material,  which,  at,  say,  20  cents,  will  cost  $8,120. 
Of  this  quantity,  11,000  yards  cover  shoaling  below  the  bridge,  where 
the  channel  was  last  dredged  in  1893,  and  17,000  yards  for  new  work 
below  the  bridge,  and  12,000  for  new  work  above  the  bridge. 

I  regard  this  work  as  worthy  of  being  undertaken  by  the  General 
Government  and  that  it  is  justified  by  the  interests  of  the  commerce  in 
the  harbor. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent 
Brig.  Gen.  W.  P.  Craiohill, 

Chief  of  Engineers  J  U.  S.A. 

*  Not  printed. 
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APPENDIX   I. 


IMPROVEMENT  OF    PATAPSCO   RIVER    AND    BALTIMORE    HARBOR, 

MARYLAND. 


REPORT  OF  COL.  PETER  C.  HAINS,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1897,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROVEMENTS. 


1.  PatapBco  River  and  channel  to  Balti- 

more, Maryland. 

2.  Channel  to  Curtis  Bav,  in  Patapseo 

River;  Baltimore  Harbor,  Maryland. 


3.  Harbor     of     Southwest     Baltimore 

(Spring  Garden),  Maryland. 

4.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  navigation. 


SUBVSYS. 


5.  Survey  of  Baltimore  Harbor,  Mary- 
land. 


6.  Survey  of  Annapolis  Harbor,   Mary- 
land. 


United  States  Engineer  Office, 

Baltimore^  Md,y  July  10^  1897, 

General  :  I  have  the  honor  to  forward  herewith  the  annual  reports 
for  the  year  ending  Jane  30, 1897,  for  the  works  of  improvement  of 
rivers  and  harbors  in  my  charge. 

•  •••••• 

Yery  respectfully,  your  obedient  servant, 

Peter  0.  Hains, 
Colonely  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U,  8,  A. 


I  I. 

IMPROVEMENT   OF   PATAPSCO   RIVER  AND   CHANNEL  TO   BALTIMORE, 

MARYLAND. 

The  act  of  Congress  of  September  19, 1890,  authorized  contracts  for 
the  completion  of  the  project  making  the  channel  27  feet  deep  at  mean 
low  water  with  a  width  of  600  feet.  This  work  was  completed  by  con- 
tract December  6, 1892. 

The  channel  has  been  maintained  with  appropriations  amounting  to 
$100,000. 

Four  hundred  thousand  dollars  was  appropriated  by  the  river  and 
harbor  act  of  June  3, 1896.    The  Secretary  of  War  used  the  discretion 
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granted  by  the  act  to  inaugurate  a  project  for  a  cLannel  30  feet  in  depth 
at  mean  low  water,  600  feet  wide  at  bottom  generally,  and  over  1,200 
feet  at  the  bends,  estimated  to  cost  $2,500,000  to  complete  and  $50,000 
annually  thereafter  for  maintenance. 

After  rejecting  proposals  under  one  advertisement,  a  contract  was 
made  under  another,  with  the  Virginia  Dredging  Company,  to  remove 
about  5,000,000  cubic  yards,  by  making  a  cut  not  less  than  30  feet  deep 
and  as  wide  as  the  funds  will  permit,  in  the  middle  of  the  existing 
channel,  from  Fort  McHenry  to  deep  water  in  the  Chesapeake  Bay. 
The  dredging  was  commenced  December  8, 1896,  with  a  small  plant, 
gradually  increased  to  a  fair  one,  which  is  working  night  and  day  with 
a  view  to  the  early  completion  of  the  contract.  The  contract  time  for 
completion  is  June  30, 1898.  Up  to  June  30, 1897, 1,270,582  cubic  yards 
have  been  removed,  leaving  3,729,418  cubic  yards  yet  to  be  taken  out. 
The  greater  part  of  the  material  to  be  removed  is  soft,  but  near  the 
easterly  end  of  the  Fort  McHenry  Channel,  and  a  considerable  part  of 
the  Cut-oft'  Channel,  the  material  is  very  hard,  so  hard  that  the  ordinary 
clam-shell  dredge  can  not  dig  it.  The  Virginia  Dredging  Company  has 
put  on  the  work  the  dredge  Kennedy^  a  large  machine  built  on  the  end- 
less-chain principle,  such  as  is  used  to  a  greater  or  less  extent  in  exca- 
vating hard  material  in  the  St.  Lawrence  Eiver.  She  has  only  within 
the  last  few  days  reached  the  hard  material  in  the  Cut-oft  Channel 
where  she  has  been  working,  and  no  data  can  yet  be  given  as  to  her 
capacity  to  remove  this  hard  material  based  on  actual  operations;  but 
it  is  confidently  expected  that  she  will  a<3complish  the  task  of  removing 
this  hard  material  with  no  more  difficulty  than  is  found  in  removing  the 
soft. 

Money  statement. 

July  1, 1896,  balance  nnexpended $454,875.83 

June  30, 1^,  amonnt  expended  during  iiscal  year 72^  1 19. 06 

July  1, 1897,  balance  unexpended 382,726.77 

July  1,  1897,  outstanding  liabUities $500. 00 

July  1, 1897.  amount  covered  by  uncompleted  contracts 337, 575. 71 

338, 075. 71 


July  1,  1897,  balance  available 


44, 651. 06 


Amount  (estimated)  required  for  completion  of  existing  project 2, 100, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno 

30,  1899 800,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  ana  of  sundry  civil  act  of  June  4, 1897. 

The  following  are  the  amounts   and   dates  of  appropriations  for 
improving  harbor  at  Baltimore,  Md.,  including  Patapsco  River:. 


August  30,  1852 $20,000 

August  15,  1856 100,000 

June28,  1864 20,000 

June  23, 1866 5,200 

March  3, 1867 75,000 

July  25, 1868 17,000 

April  10, 1869 26,730 

July  11, 1870 42,900 

March  3,1871 50,000 

June  10,1872 100,000 

March  3, 1873 200,000 

June  23, 1874 75,000 

March  3, 1875 75,000 

August  14,  1876 75,000 

June  18, 1878 75,000 


March  3, 1879 $160,000 

June  14,  1880 100,000 

March  3, 1881 150,000 

August2,  1882 450,000 

July  5, 1884 250,000 

Augusts,  1886 150,000 

August  11, 1888 ,.  300,000 

September  19, 1890 340,000 

March  3, 1891 151,200 

Augusts,  1892 208,000 

August  18, 1894 50,000 

June3, 1896 400,000 

Juno  3,  1896 50,000 

Total 3,716,030 
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'Mitraot  of  proposals  for  dredging  in  channel  leading  to  Itarhor  at  Baltimore,  Md,,  opened 
at  United  States  Engineer  Office,  Baltimore,  Md,,  at  12  m.  October  1, 1896, 


Xo. 

Kame  and  address  of  bidder. 

Craighill  Channel, 

1,305,000  cubic 

yards. 

Cnt^ff  Channel, 

963,000  cubic 

yards. 

Brewerton  Chan- 
nel, 1,066, 600 
cubic  yards. 

Per 
cubic 
yard. 

Amount. 

Per 
cubic 
yard. 

Cents. 

Amount. 

Per 
cubic 
yard. 

CenU. 
Oft 

7ft 

Amonnt. 

1 

Virginia  Dredgine  Co.,  Riohmond,  Ta. . . 
American  Drcilgmg  Co.,  Philadelphia, 
Pa 

CenU. 
»ft 

6ft 

$136, 315. 00 
86,400.00 

$108. 450. 50 

2 

15ft 

$150, 228. 00 

76,788.00 

3 

Baltimore  Dredeine  Co.,  Baltimore,  Md  . 
Sanford  &  Brookn.  Baltimore.  Md 



4 

5 

Bittenhonae  B.  Moore,  Mobile,  Ala 6 

83,700.00 

lOi 

101,115.00 

8 

85,320.00 

Ko. 

• 

Name  and  address  of  bidder. 

Fort  McHen^ 

Channel,  1,070^500 

cubic  yards. 

Total. 

Alternate  proposals 

for  whole  work, 

4,500,000  cubic 

yards. 

Per 
cubic 
yard. 

Amount. 

Per 
cubic 
yard. 

Total. 

1 

Virginia  Dredeing  Co.,  Biohmond.  Va . . . 
American  DrecT^ingCo.,  Philadelpnia,  Pa 
Baltimore  Dredffinir  Co.,  Baltimore,  Md. . 

Cents. 

$104,323.50 
93,568.50 

Cents. 
10ft 

$481,500.00 

8 

$407, 074. 60 

3 

8 

800, 375. 00 

4 

Sanford  &  BrooKs.  Baltimore.  Md 

392. 850. 00 

5 

Bittenhouse  B.  Moore,  Mobile,  Ala 

10 

107,560.00 

377,685.00 

360,000.00 

Bids  rejected  and  work  readvertised. 

Abstract  of  proposals  for  dredging  in  channel  leading  to  harbor  at  Baltimorej  Md,, 
opened  at  United  States  engineer  office,  Baltimore,  Md.,  at  12  m.  October  26,  1896, 


Ko. 


1 
2 
8 

4 
5 


Kame  and  address  of  bidder. 


Morris  &  Cnmminga  Dredging  Co.iKew  York  City. 

American  Dredging  Co.,  Philadelphia,  Pa. . .  / 

Baltimore  Dredging  Co.,  Baltimore,  Md 

Elijah  Brainard,  New  York  City 

Virginia  Dredging  Co.,  Bichmond,  Va 


5,000,000  cubic  yards. 


Price 

per  cubic 

Total. 

yard. 

CenU. 

8ft 

$445,000 

Sftlj 

442,000 

81 

437,500 

10 

500,000 

Tftjj 

399,500 

Contract  awarded  to  Virginia  Dredging  Company,  Kichmond;  Va. 
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Abstract  ofpropoaaU  for  building  a  steam  tender,  opened  at  United  States  engineer  office, 

Baltimore,  Md,,  at  IB  o*clook,  noon,  November  30, 1896, 

[Appropriation :  Improving  harbor  at  Baltimore,  Md.] 


Name  and  address  of 
bidder. 

Time  to— 

Price. 

No. 

Commence. 

Complete  (4 

months  from  date 

of  contract). 

Remarks. 

1 

BobertM.  Spedden  Co., 
Baltimore,  Md. 

E.  J.  Codd  Co.,  Balti- 
more, Md. 

Pusey   &    Jones  Co., 
Wilmington,  Del. 

Geo.    Lawley    Sc  Son, 
corporation,      City 
Point,  South  Boston, 
Mass. 

John  fi. Dialogue,  Cam* 
den,  N.  J. 

Hngh   Hamsay,  Perth 

Amboy.  N.  J. 
Detroit  Boat    Works, 

Detroit,  Mich. 

In   4  calendar 
months    after 
date  of  con  tract. 

do 

124,873 

/23,4a0 
\21,700 

28,000 
24,300 

20.000 

33,110 
21, 310 

Differrtnt  from  specifi- 
cations by  having 
1»  foot  beam  and  10- 
foot  depth  of  hold. 

Steel  hull. 

2 

10  davs  from  ac- 
ceptance of  con- 
tract. 

Keceiving    c  o  n  • 
tract. 

Signing    of    the 
contract. 

3 

do 

Wood  hull. 

• 

4 

do 

No  guaranty. 

$29,500    for     different 

; 
1 

5 

do 

6 

do 

arran  gement,     and 
128,400   for   another 
arrangement. 

7 

Acceptance  of  con- 
tract. 

do 

Bids  rejected  and  work  readyertiBed. 

Abstract  of  proposals  f^'  building  a  steel-hull  tugboat,  opened  at  Uniitd  States  engineer 

office,  Baltimore,  Md,,  at  noon  of  February  16, 1S97. 

[Appropriation:  Improving  harbor  at  Baltimore,  Md.] 


No. 

Name  and  address  of 
bidder. 

Price 
bid. 

Date  of  delivery. 

Days  short  of  4  months  for 
delivery. 

Deduction  for  early  delivery. 

Comparison    of   bids    under 
paragraph  70,  specifications. 
Amount  of  bid  with  deduc- 
tion ol'  $25  per  day  for  early 
delivery. 

:                              Days  over  4  months  for  de- 
:          :             §                          livery. 

Remarks. 

1 

£.  J.  Codd  Co.,  Bal- 
timore, Md. 

Jno.  H.  Dialogue  & 
Son,Camden,Njr. 

R.  M.  Spedden  Co., 
Baltimore,  Md. 

$28,187 

25,940 
24,497 

July  81. 1897 

Rejected    for 
overtime.  S<5e 
paraffrapli  70, 
specifications. 

2 
8 

3|  calendar  months 
after  signing  con- 
tract. 

In  4  calendar 
months  after 
award  of  con- 
tract. 

15 

$375 

$25,585 
24,497 

Contract  with  R.  M.  Spedden  Co. 

The  following  contracts  were  in  force  dnring  the  fiscal  year:  With  the  Virginia 
Dredging  Company,  for  dredging,  approved  December  11,  1896,  commenced  Decem- 
ber 8,  1896,  to  be  completed  June  30,  1898 ;  with  R.  M.  Spedden  Company,  for  build- 
ing a  steam  vessel,  approved  March  10,  1897,  commenced  in  February,  1897,  to  be 
completed  July  9,  1897. 
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COMMKRCIAL  bTATISTlCS. 

Ckmmerdal  siaHtties  of  Ike  part  of  BaltimorOf  Md.,  comparing  the  fiscal  yean  ending 

June  SO,  1896  and  1897. 

[Compiled  for  the  nse  of  Col.  Peter  C.  Haine,  Corps  of  Engineers.] 

Value  of  imports. 

1897  (free) $5,866,446.38 

1896  (free) 6,255,755.00 


Decrease  in  1897 


399,308.62 


1897  (dutiable) 5,514,352.87 

1896  (dutiable) 7,221,379.00 

Decrease  in  1897 1,707,026.13 


RECAPITULATION  OP  IMPORTS. 

1897  (free) 6,866,446.38 

1897  (dutiable) 6,514,352.87 

Total 11, 370, 799. 25 

Total,1896 13,477,134.00 

Total  decrease  in  1897 2,106,334.75 

Imports  in  American  vessels  in  1897 : 

Sailing 2,183,261.00 

Steam 238,522.00 

Imports  in  foreign  vessels  in  1897: 

Sailing 364,807.00 

Steam 8,582,499.25 

Imports  in  cars  oyerlond 1,710.00 

Total 11, 370, 799. 25 

Value  of  domestic  exports, 

1897 $85,658,564.00 

1896 66,365,773.00 

Increase  in  1897 19, 292, 791. 00 

Exported  in  American  vessels  in  1897 : 

Sailing 1,266.385.00 

Steam 454,700.00 

Exported  in  foreign  vessels  in  1897: 

Sailing 58,373.00 

Steam 83,879,106.00 

Total  exports  in  1897 85, 658,  eeiToo 

RBCAPITUI^TION  OF  EXPORTS. 

In  American  vessels,  1897 $1,721,085.00 

In  foreign  vessels,  1897 83,937,479.00 

Certain  articles  exported. 


Articles. 


CaUle 

Com 

Oatmeal 

Wheat 

Floor 

Coal 

Copper  ingots 

Cotton  (nnmanufactnred) . . 

Dried  apples 

Grape  sogar 

Ferromanganese 

Iron,  and  mannfactnres  of. 

Lead  bars,  etc 

on cake 

FaralBne  wax 

Illuminating  oil 


Tons. 


48,057 

1,006,396 

3,913 

173,096 

234,106 

66,883 

38,894 

37,780 

1.879 

7,564 

4.908 

16,799 

2,694 

57,623 

2,251 

144, 777 


Articles. 


Labricatinfc  oil 

Canned  beef 

Fresh  beef 

Salt  beef 

Tallow 

Bacon  

Hams 

Salt  pork 

Lard 

Oleomargarine  oil 

Starch  

Leaf  tobacco 

Tobacco  stems 

llosin 

Wood,  and  manufactures  of. 


Tons. 


2,951 
3,628 
4,677 
8,209 
3,241 

14,206 

879 

2,799 

36,981 

18. 158 
7,964 

86,412 

2,475 

7,045 

161, 157 
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Transportation  in  bond  with  appraisement. 


Destinatioii. 


Buffalo.. . 
Chicago . . 
Cincinnati 
Hartford . 
Mohilo  . . . 
New  York 
Peoria.... 


Value. 


$250 

C20 

3,234 

033 

648 

50, 552 

0.085 


Duty. 


$330.64 

832.93 

8,045.11 

795. 46 

451.94 

63, 315. 87 

3,062.45 


Destination. 


Philadelphia 
Itochester... 
St.  Lonia.... 
Washington. 

Total.. 


Yalae. 

I«,806 

180 

900 

1,105 

83,421 

Duty. 


$10, 151.  SO 

140. 35 

1,  no.  05 

635.00 

83, 390. 10 


Transportation  in  bond  tcithout  ajypraisement. 


Destination. 


Atlanta 

Bnfnnlo 

Boston 

Cincinnati 

Chicaeo 

Cleveland.... 
Columhas . . . . 

Detroit 

Dnhaqne 

Des  Moines... 

Erie 

EvansTille . . . 
Grand  Bapids 
Indianapolis  . 
Kansas  City. . 

Lonisville 

Los  Angeles.. 
MilwaiiKoe . . . 
Memphis 


Yidue. 


$24 

600 

40,385 

100, 131 

445,887 

144. 020 

18, 305 

24,743 

4.574 

1,321 

2,827 

3,913 

9.881 

183, 004 

56,959 

116,640 

181 

18, 178 

1,012 


Bond. 


80, 

251, 

371, 

72. 

8, 

12, 

2. 

6. 

1. 

3, 

83, 

53, 

201, 

7. 
1. 


$8.40 
606.00 
770.00 
236.44 
398. 55 
920.80 
886.90 
528.00 
057.00 
462.35 
654.00 
369.55 
462. 35 
545. 10 
577.  35 
279.89 

64.90 
265.85 
800.00 


Destination. 


Minneapolis 

New  York 

Nashville 

Omaha 

Philadelphia 

Pittsburg 

Providence 

Kichmond,ya 

St.  Louis 

St.  Paul 

St.  Joseph 

San  Francisco 

Savannah  

Sandnskv  

Toledo.: 

Wilmington,  N.  C 
Washington 

Total 


Value. 


$11,996 

26,291 

2,630 

1,802 

167,925 

15,526 

35, 116 

1.506 

704,568 

15,398 

956 

6,652 

1.094 

1,749 

32,634 

97 

30,359 


2,268.390 


Bond. 


$4, 310. 05 

61, 325. 00 

4,680.00 

4.680.00 

287. 768. 75 

14, 170. 50 

70, 232. 00 

1,005.60 

622, 929. 98 

5,389.30 

334. 6C 

11,904.00 

1. 094. 00 

1, 749. 00 

19, 648. 20 

194.00 

47, 179.  35 


2,307,488.66 


Summary  of  merchandise  transported  in  bond  without  appraisement. 


Year. 


1896. 
1897. 


Increase  in  1897 


Value. 


$2, 009. 021 
2. 268, 390 


259,369 


Bond. 


$1, 990, 001. 10 
2, 307, 488. 66 


317, 487. 56 


Amount  of  duties  collected  in  1897 $2,283,336.98 

Miccellanooiis customs  receipts  in  1897 77, 927.41 


Total  receipts  in  1897 2,361,264.39 

Total  receipts  in  1896 ' 2,825,586.39 


Decrease  in  1897 


Dnties  on  merchandise  in  bond  in  1897 
Duties  on  merchandise  in  bond  in  1896 


Decrease  in  1897 


464,  322. 00 

198, 444. 92 
451,782.67 

253,  337. 75 


Summary  of  duties  collected  in  1897. 

Imports  and  miscellaneous  cnstoms  receipts $2, 361, 264. 39 

Merchandise,  in  bond 198, 444. 92 

Merchandise  transported,  with  appraisement 83, 390. 10 


Total 2,643,099.41 
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STATISTICAL  RKCAPITULATION. 

Dutiable  imports  have  decreased 

Free  imports  have  decreased 

Domestic  exports  have  increased 

Tonnage,  foreign  and  coastwise,  has  increased tons . . 

Decrease  in  duties  collected 

Decrease  in  duties  on  merchandise  in  bond 

Increase  in  duties  on  merchandise  in  bond,  with  and  without  ap- 
praisement   

Tonnage  movement. 


$1, 707, 026. 13 

$399, 306. 62 

$19, 292, 791. 00 

1, 504, 226 

$472, 519. 15 

$253, 337. 75 

$347, 242. 10 


Vessels. 


; 


American : 

Sail... 

Steam  . 
Foreign : 

Sail... 

Steam. 


Total 


Entered. 


1895-9e. 


36,629 
13,234 

11,832 
.  833, 0&8 


1896-07. 


48,001 
21,823 

15,752 
1,168,736 


895,003  I    1,254,312 


Cleared. 

1806-07. 


1805-06. 


45.847 
12,588 

4,424 
1, 002. 847 


60,863 
17, 375 

3,445 
1,447,714 


1,065,701 


1,510,307 


Inward.. 
Outward. 


Foreign. 


Coastwise. 


1805-06. 


805,003 
1,065.701 


1806-97. 


1805-96. 


1806-07. 


1, 254, 312 
1,510,307 


1,475,106 
1,027,004 


1, 947, 198 
2,147,213 


Tons. 

Vessels  entered  in  1897 1,254,312 

Vessels  cleared  in  1897 1,519.397 

Total  foreign  in  1897 2,773,709 

Total  foreign  in  1896 1,960,794 


Vessels  entered  coastwise  in  1897 1,947,198 

Vesse]^  cleared  coastwise  in  1897 2, 147,213 

Total  coastwise  in  1897 4,094,411 

Total  coastwise  in  1896 .' 3,403,100 


Total  foreign  tonnage,  in  and  out,  1897 2,773,709 

Total  coastwise  tonnage,  in  and  out,  1897 4, 094, 411 

Total  tonnage  in  1897 6,868,120 

Total  tonnage  in  1896 5,363,894 

Vessels  huilt. 


Steam 
Sail  .. 


Total. 


Number. 


5 
36 


41 


Gross 
tonnage. 


630.28 
2, 522. 51 


3, 152. 70 


Net 
tonnage. 

410.00 
2,185.02 


2, 604. 11 


Number  of  immigrant  ptusengers  arrived. 


Year. 


Male. 


Female. 


Total. 


iaoc-07 

1805-06 


3,502 
0,175 


2,008 
5,483 


6,410 
14,658 
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Mstabliahed  lines  of  Bteamakips, 


Name. 


Johnson  Line 

Atlantic  Transport  Line... 
North  German  Lloyd  Line. 

Neptune  Lino 

Doualclaon  Blue  Cross  Line. 

Lord  Line 

Hamburg- American  Line.. 

Puritan  Lino 

Empire  Line 

Blue  Cross  Line 

HammoniaLine 

Earn  Line 

Lamport  &,  Holt  Line 

Buckmau  Lino 

Monumental  Trading  Co... 


Total. 


Number 

of 

Tonnage. 

vessels. 

9 

28,G73 

8 

17,404 

13 

40,804 

7 

13,080 

7 

16,384 

7 

12,283 

25 

67,930 

5 

9,581 

8 

14,338 

4 

6,288 

7 

9,991 

0 

14,  040 

13 

18, 473 

6 

2,671 

2 

848 

130 

262,884 

Destination. 


Liyerpool. 
London. 
Bremen. 
Rotterdam. 
Glasgow. 
Dublin. 
Hamburg. 
Antwerp. 
Leith. 
Havre. 
Braxil. 
West  Indies. 
Brasil. 
Jamaica. 
Do. 


The  following  lines  have  been  added  to  the  nnmber  of  vessels  heretofore  reported : 
Lord  Line 2 


Empire  Line 4 

Bnokman  Line 1 


Puritan  Line 2 

Lamport  &  Holt  Line 1 

Hamburg- American  Line 9  Total 19 

The  following  lines  have  reduced  the  number  of  vessels  heretofore  reported : 

Neptune  Line 1 

Hamuionia  Line 1 

Donaldson  Blue  Cross  Line 1 

The  following  lines  have  been  withdrawn : 

Johnson  Line,  to  Tampico , 3 

Monumental  Fruit  Company,  to  Jamaica ^ 1 

The  following  lines  have  been  established: 
Monumental  Trading  Company,  to  Jamaica 2 

The  tonnage  movement  for  the  fiscal  year  ended  June  30, 1897,  shows  an  increase  of 
42  per  cent  over  that  of  the  preceding  year.    There  are  now  13  established  lines  of 
steamships  trading  at  this  port,  representing  130  vessels,  having  an  aggregate  carrying 
capacity  of  4,206,014  tons,  and  having  au  average  draft  of  22  feet  of  water. 
Very  respectfully,  yours, 

Fbank  T.  Shaw,  Collector. 
Col.  Petkr  C.  Hains, 

Corpe  of  Engxneersy  U»S.A, 


I   2. 


IMPROVEMENT  OF  CHANNEL  TO  CURTIS  BAY,  IN  PATAPSCO  RIVER, 

BALTIMORE  HARBOR,  MARYLAND. 

The  river  and  harbor  act  of  1892  contained  the  following  item : 

Impi-oving  Patapsco  River,  Baltimore  Harbor,  Maryland:  For  dredging  a  channel 
one  hundred  and  fifty  feet  wide  at  bottom  and  of  a  depth  of  twenty -seven  feet 
mean  low  water  from  the  main  ship  channel  to  Curtis  Bay,  in  accordance  with 
recommendation  of  Col.  William  P.  Craighill,  Corps  of  Engineers,  submitted  Decem- 
ber thirteenth,  eighteen  hundred  and  ninety,  twenty-eight  thousand  dollars. 

The  total  estimated  cost  of  the  improvement  was  $85,000.  The 
above  appropriation  was  expended  in  dredging,  by  contract,  a  channel 
150  feet  wide  to  a  depth  of  25  feet  at  mean  low  water,  which  was  com- 
pleted in  May,  1893. 
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An  appropriation  of  112,000  was  made  Angaat  17,  1894,  but  tlie 
channel  already  dredged  answers  all  present  needs,  and  it  Las  been 
decided  to  hold  the  new  appropriation  until  its  expenditure  is  required. 

Money  statement. 

July  1, 1896,  balance  unexpended $12,000.00 

Jnly  1, 1897,  balance  unexpended 12,000.00 

[Amount  (estimated)  required  for  completion  of  existing  project 45, 000. 00 

<  Submitted  in  complianco  witb  requirements  of  sections  2  of  river  and 
[    harbor  acts  of  1866  and  1867. 

The  following  are  the  amounts  and  dates  of  appropriations  for 
improving  channel  to  Curtis  Bay,  in  Patapsco  Eiver,  Baltimore  Har- 
bor, Maryland  : 

July  13, 1892 $28,000 

August  17, 1894 12,000 

Total 40,000 


I  3. 

IMPROVEMEKT  OF  HAEBOR  OF  SOUTHWEST  BALTIMORE  (SPRING 

GARDEN),  MARYLAND. 

The  river  aud  harbor  act  of  June  3, 1896,  contained  the  following  item : 

Improving  barbor  of  Southwest  Baltimore  (Spring  Garden),  Maryland,  in  accord- 
ance with  report  submitted  Marcb  seventb,  eighteen  hundred  aud  ninety-six,  ft>r 
constructing  channel  one  hundred  feet  vide  on  the  bottom,  five  thoasand  dollars. 

The  report  referred  to  in  the  act  is  to  be  found  printed  in  House  Doc. 
No.  304,  Fifty-fourth  Congress,  first  session,  and  on  pages  1006-1007, 
Annual  Eeport  of  the  Chief  of  Engineers  for  the  fiscal  year  ending 
June  30, 1896. 

The  total  estimated  cost  of  the  improvement  was  $314,000. 

There  were  no  operations  in  the  year  ending  June  30, 1897. 

Money  statement. 

Amount  appropriated  by  act  of  June  3, 1896 $5, 000. 00 

July  1, 1897,  balance  unexpended 5,000.00 

'Amount  (estimated)  required  for  completion  of  existing  project 309, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1899  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  lo66  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

The  following  is  the  amount  and  date  of  appropriation  for  improving 
harbor  of  Southwest  Baltimore  (Spring  Oarden),  Md: 

June  3,  1896 $5,000 


I  4. 

REMOVIKG  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 

Schooner  Margaret  Kennedy. — This  vessel,  loaded  with  lime,  grounded 
and  wrecked  off  Fort  McHenry,  in  Baltimore  Harbor,  Maryland,  in  the 
summer  of  1895,  and  was  a  dangerous  obstruction  to  the  navigation  of 
the  small  craft  of  the  Chesapeake  Bay  and  tributaries,  beating  in  aud 
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out  of  the  harbor.  After  circular  letter  aud  poster  advertisement,  the 
wreck  was  entirely  removed  by  exploding  dynamite  under  it  and  carry- 
ing the  pieces  ashore.  The  removal  was  completed  February  24, 1897, 
at  a  cost  of  $125,  with  funds  allotted  from  the  appropriation  for  remov- 
ing sunken  vessels  or  crafb  obstructing  or  endangering  navigation. 


I  5. 

SURVEY  OP  BAXTIMORE   HARBOR,  MARYLAND,  WITH  A  VIEW   TO 

SECURING  A  CHANNEL  30  FEET  IN  DEPTH. 

[Printed  in  Honse  Doc.  No.  50,  Fifty- fourth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  J).  0.,  December  3y  1896. 

Sir:  I  have  the  honor  to  anbmit  the  accompanying  copy  of  report  of 
October  17, 1896,  by  Col.  Peter  0.  Hains,  Corps  of  Engineers,  prepared 
nnder  the  requirements  of  the  river  and  harbor  act  of  June  3, 1890, 
which  provides  for  survey  of  Baltimore  Harbor,  Maryland,  with  a  view 
to  securing  a  channel  30  feet  in  depth. 

Colonel  Hains  estimates  that  to  deei>en  the  channel  to  30  feet  at 
mean  low  water,  with  a  bottom  width  of  600  feet  and  side  slopes  of  3 
base  to  1  vertical,  will  cost  $2,500,000.    To  maintain  the  channel  after 
completion  will  require  an  annual  expenditure  of  $50,000. 
Very  respectfully,  your  obedient  servant, 

W.  P.  Craighill, 
Brig.  Oen.y  Chief  of  Engineers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


report  of  col.  peter  0.  hains,  corps  of  engineers. 

United  States  Engineer  Office, 

Baltimore^  Md.,  October  17y  1896. 

General  :  In  compliance  with  the  directions  contained  in  your  let- 
ter dated  September  5, 1896, 1  have  the  honor  to  submit  the  following 
report  on  the  survey  of  "  Baltimore  Harbor,  Maryland,  with  a  view  to 
securing  a  channel  thirty  feet  in  depth,"  provided  lor  by  the  river  and 
harbor  act  of  June  3, 1896. 

The  same  law  contained  the  following  item: 

ImpToving  deep  cliannel  in  Baltimore  Harbor,  Maryland,  in  accordance  with  the 
project  snbmitted  December  first,  eighteen  hundred  and  ninety-fonr,  four  hundred 
ttiousand  dollars:  Provided^  That  this  sum  may  be  used  in  ttio  discretion  of  tlio  8ec- 
retary  of  War,  nnder  the  direction  of  the  Chief  of  Engineers,  for  deepening  the 
present  channel  to  a  depth  of  thirty  feet. 

A  survey  of  the  channel  and  the  river  and  bay  adjacent  was  made 
after  finishing  the  27-foot  project,  and  the  maps  of  it  were  completed  in 
May,  1895.  These  m<aps  furnish  sufficient  data  to  prepare  a  project 
under  the  law  quoted  above  to  deepen  the  cliannel  to  1^0  feet  at  mean 
low  water,  with  a  bottom  width  of  600  feet  and  side  slopes  of  3  base  to 
1  vertical.  Such  a  project  was  submitted,  and  was  approved  by  the 
honorable  Secretary  of  War     The  estimated  cost  of  the  project  is 
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$2,500,000,  and  provides  for  an  annual  expenditare  of  $50,000  to  main- 
tain it  after  completion.  Specifications  have  been  prepared,  and  pro- 
l)osals  invited  for  the  expeuditnre  of  the  appropriation  made  by  the 
law,  in  deepening  the  channel  to  30  feet  for  snch  width  as  the  available 
funds  will  permit,  and  no  further  survey  is  necessary  at  this  time. 
Very  respeotfully,  your  obedient  servant, 

Pbteb  O,  Hains, 
Oolanel,  Carps  of  Engineers. 
Brig.  Gen.  W.  P.  Ceaighill, 

Chief  of  Engineers^  U.  S.  A. 


I  6. 

SURVEY  OF  ANNAPOLIS  HARBOR,  MARYLAND. 
[Printed  in  Honse  Doc.  No.  57,  Fifty-fourth  Congress,  second  session.] 

OFFIOE  OF  THE  CHIEF  OF  ENGINEERS, 

United  States  Army, 
Wa^hingUm^  D.  0.,  December  4,  1896. 

Sir:  The  river  and  harbor  act  of  June  3, 1896^  provides  for  a  survey 
of  Annapolis  Harbor,  Maryland,  as  follows: 

Annapolis  Harbor,  with  a  view  to  straighteuingy  widening,  and  deepening  the 
channel  of  the  entrance  to  said  harbor,  bo  as  to  obtain  a  ship's  channel  of  one  hun- 
dred and  fifty  feet  wide  and  twenty-eight  feet  deep  at  mean  low  water,  from  Chesa- 
peake Bay  to  the  wharves  of  the  Unit^  States  Naval  Academy  in  said  harbor. 

The  duty  of  making  this  survey  was  assigned  to  Ool.  Peter  C.  Hains, 
Corps  of  Engineers,  and  I  have  now  the  honor  to  submit  the  accom- 
I)anying  report  upon  the  subject  by  that  officer,  dated  November  28, 
1896. 

Colonel  Hains  states  that  there  can  be  no  question  that  the  only 
practical  way  to  improve  the  navigation  in  the  manner  required  by  the 
act  is  to  dredge  a  channel  from  the  deep  water  of  the  bay  to  the  inner 
harbor,  and  estimates  that  to  dredge  a  channel  3^  miles  long,  with  side 
slopes  1  on  3  and  28  feet  deep  at  mean  low  water,  will  cost  $142,000, 
Very  resi)ectfully,  your  obedient  servant, 

W.  P.  Craighill, 
Brig.  Oen.y  Chief  of  Engineers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


bepobt  of  col.  tl&'ier  0.  hains,  gobps  of  enoineebs. 

United  States  Enghnebb  Office, 

Baltimore^  Md.y  November  28^  1896. 

GENEBAii :  The  river  and  harbor  bill  of  June  3, 1896,  contains  the 
following: 

Annapolis  Harbor;  with  a  view  to  Btraightening,  widening,  and  deepening  the 
channel  of  the  entrance  to  said  harbor  so  as  to  obtain  a  ship's  channel  of  one  hun- 
dred and  fifty  feet  wide  and  twenty-eight  feet  deep  at  mean  low  water,  from  Chesa- 
peake Bay  to  the  wharves  of  the  United  States  Naval  Academy  in  said  harbor. 
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This  survey  was  assigned  to  me  by  your  order  of  July  24, 18%. 

The  several  surveys  of  this  harbor  that  are  in  existence  made  it 
unnecessary  to  do  anything  more  than  to  study  the  physical  conditions, 
with  a  view  to  obtaining  the  best  means  of  obtaining  the  results  called 
for,  viz,  the  straightening,  widening,  and  deepening  to  obtain  a  ship 
chanuei  150  feet  wide  and  28  feet  deep  at  mean  low  water. 

The  necessary  examinations  and  study  of  the  physical  conditions 
were  assigned  to  Lieut.  Charles  W.  Kutz,  Oorps  of  Engineers,  whose 
report  is  herewith. 

There  can  be  no  question  that  the  only  practical  way  to  improve  the 
navigation  in  the  manner  required  by  the  act  is  to  dredge  a  channel 
from  the  deep  water  of  the  bay  to  the  inner  harbor  on  the  lines  approx- 
imately laid  down  by  Lieutenant  Kutz.  I  concur  in  the  view  expressed 
by  him,  and  estimate  that  to  dredge  a  channel  3^  miles  long,  with  side 
slopes  1  on  3  and  28  feet  deep  at  mean  low  water,  will  cost  the  sum  of 
$142,000. 

Very  respectfully,  your  obedient  servant, 

Peter  0.  Hains, 
Colonely  Carps  of  Engineers. 
Brig.  Gen.  W.  P.  Craighill, 

Ohief  of  Engineers^  U.  8.  A. 


BEPOBT  OF  LIEUT.   CHARLXS  W.  KUTZ,   CORPS  OF  KNGINBERS. 

Baltimorb,  Md.,  Navemher  5, 1896. 

C0TX)NEL:  Pnrsnant  to  yonr  verbal  direotionsj  I  have  the  honor  to  Hubmit  the  fol- 
lowing report,  based  upon  that  clause  of  the  river  and  harbor  bill  of  June  3,  1896, 
which  directs  a  '^  survey  to  be  made  and  the  cost  of  the  improvement  to  be  estimated 
at  Annapolis  Harbor,  Maryland,  with  a  view  to  straightening,  widening,  and  deep- 
ening the  channel  of  the  entrance  to  said  harbor  so  as  to  obtain  a  ship  channel  of  one 
hundred  and  fifty  feet  wide  and  twenty -eight  feet  deep  at  mean  low  water  from 
Chesapeake  Bay  to  the  wharves  of  the  United  States  Naval  Academy  in  said  harbor.'' 

An  accurate  survey  of  this  harbor  was  made  in  1878  under  the  direction  of  Capt. 
James  M.  Cuyler,  Corps  of  Engineers,  and  another  in  1888  by  the  United  States  Coast 
Survey  Office.  The  Coast  Survey  chart,  based  on  the  latter  survey,  has  been  brought 
up  to  aate — 1896. 

With  these  excellent  charts  available,  it  was  not  considered  necessary  to  make  an 
additional  survey,  but  merely  an  examination  with  a  view  to  obtaining  snoh  informa- 
tion not  contained  in  the  charts  as  might  be  necessary  for  a  proper  consideration  of 
the  subject. 

The  earliest  report  in  reference  to  the  improvement  of  this  harbor  was  made  by 
Capt.  Charles  B.  Phillips,  Corps  of  Engineers,  October  30,  1876.  A  portion  of  his 
report  in  reference  to  the  shipping  is  quoted,  because  it  is  the  same  to-day  as  it  was 
twenty  years  ago : 

'^l  find  three  classes  of  shipping  interested  in  the  navigation  of  the  water 
approaches  to  Annapolis:  (1)  vessels  (mainly  of  light  draft)  running  regularly  to 
and  from  the  port  and  carrying  the  local  commerce  of  the  city ;  (2)  coasting  and 
oyster  vessels,  which  use  the  harbor  solely  as  a  point  of  refuge  from  ice  and  inclem- 
eut  weather;  (3)  deep-draft  United  States  naval  vessels.'' 

The  next  report  was  made  January  4, 1879,  bv  Captain  Cuyler,  in  conjunction  with 
his  survey  of  the  harbor.  He  submitted  a  project  for  a  24-foot  channel,  and  his  con- 
clusions were  as  follows: 

'  If  the  analysis  of  existing  conditions  there  as  given  above  be  correct,  consider- 
ing the  present  demands  of  commerce  on  this  harbor,  the  method  to  be  pursued  to 
attain  the  object  held  in  view  would  seem  to  me  to  be  that  of  dredging.  It  is 
believed  the  character  of  this  would  be  favorable,  and  for  the  reasons  above  quoted 
but  small  periodical  repairs  would  be  required  for  a  channel  once  so  made. 

''  With  the  dredffing  of  the  proposed  channel  should  go  on  works  for  the  protection 
from  further  abrasinn  of  Grernberry  Point  to  stop  the  filling  in  across  from  it  of  the 
made  channel;  and  later  on  of  Horn  Point. 
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**  It  is  not  oonsiderecl  advisable  to  recommend  the  adoption  of  any  other  system  of 
improvement — such,  for  example,  as  jetties — ^to  confine  the  volnme  of  the  in  and 
ont  ward  flow  to  produce  soonr;  certainly,  at  least,  to  begin  with. 

^'Jetties,  to  be  effective  here,  would  require  a  location  involving  great  extent,  and, 
£rom  the  exposure,  much  solidity  in  construction,  so  giving  a  large  first  cost.  It  is 
questionable  also  whether  if  prox>erlv  placed  jetties  might  not  seriously  interfere 
with  the  facilities  now  enjoyed,  and  which  would  be  required  to  a  greater  extent  still 
in  case  of  an  improvement  being  made  here  by  navigatiou.'' 

These  reports  were  followed  on  June  14,  1880,  by  an  appropriation  of  $5,000  and  a 
law  directing  an  examination  of  the  ''bars  at  the  entrance  of  Annapolis  Harbor, 
with  a  view  to  ascertain  the  character  of  jetties  necessary  to  render  the  proposed 
improvement  permanent.'^ 

This  additional  examination  was  made  in  October,  1880,  by  Mr.  W.  R.  JIutton, 
under  the  direction  of  Maj.  William  P.  CraighUl,  and  the  following  is  quoted  from 
the  former's  report: 

"  I  conclude  that  the  new  channel  should  be  laid  in  a  straight  line  from  the  closed 
24-foot  curve  between  Greenberry  and  Horn  Point  bars  to  that  point  on  the  24-foot 
curve  outside  where  it  turns  from  the  shore  to  pass  around  the  reef  off  ToUey  Point. 
To  confine  this  channel  between  two  jetties  would  be  injurious  by  obstructing  the 
ordinary  navigation  of  the  harbor. 

''A  single  jetty  on  the  south  side  would  confine  the  current  more  closely  and  would 
better  maintain  the  channel.  Its  length  would  be  very  great  and  its  cost  out  of  pro- 
portion to  the  benefits  to  be  obtained.  A  channel  dredged  on  the  line  I  have  described 
would,  in  my  judgment,  maintain  itself. 

*  «  «  «  «  •  « 

''  Some  dredging  will  doubtless  be  rec^uired  in  course  of  time,  but  it  will  be  very 
much  cheaper  than  any  works  to  maintain  the  channel  by  scour/' 

An  additional  appropriation  of  $5,000  for  this  locality  was  made  in  March,  1881. 

The  estimated  cost  or  the  improvement  was  $66,000.  As  the  expenditure  of  $10,000 
would  not  effect  any  substantial  improvement,  it  was  not  deemed  expedient  to  com- 
mence operations  until  further  directions  were  received  from  Congress.  Recommen- 
dation to  that  effect  to  the  Chief  of  Engineers  was  approved  April  7, 1881.  No  work 
was  done  until  toward  the  close  of  1885,  when  information  was  received  that  shoal- 
ing had  taken  place  in  some  portions  of  the  harbor  and  the  freedom  of  navigation 
thereby  impaired.  This  was  in  the  vicinity  of  the  Naval  Academy  wharves,  and  the 
work  was  put  under  contract  and  completed  in  August,  1886,  for  the  sum  of  $7,244.41. 
The  unexpended  balance  of  the  $10,0(X)  was  repaid  into  the  Treasury. 

On  October  19, 1896, 1  proceeded  by  tug  to  Annapolis  and  made  the  required  exam- 
ination. The  harbor  of  Annapolis  runs  southeast  to  northwest,  with  a  fairly  straight 
ship  channel  through  it  19  feet  deep  at  mean  low  water.  Opposite  the  Naval  Academy 
wharves  there  is  a  deep  pocket  with  a  minimum  depth  of  29  feet,  which  extends 
thence  to  a  point  due  south  of  the  wharf  of  the  naval  ordnance  proving  ground. 
This  deep  water  is  separated  from  the  deep  water  of  the  bay  by  two  broad  bars,  whicli 
in  turn  are  separated  by  a  deep-water  pocket  with  25  feet  of  water  in  it.  The  latter 
is  caused  by  Ureenberry  Neck,  which  projects  into  the  harbor  and  causes  a  contrac- 
tion of  the  waterway.  Greenberry  Neck  is  wearing  away  very  rapidly,  probably  at 
the  rate  of  15  feet  a  year,  30  feet  or  40  feet  having  disappeared  in  two  recent  storms, 
according  to  the  light-house  keeper;  consequently,  its  influence  on  the  channel  is 
lessening  each  year.  As  the  deep-water  pocket  now  caused  by  it  is  only  25  feet  deep, 
it  is  thought  that  in  the  consideration  of  a  28-foot  channel  its  influence  may  bo  dis- 
reearded  and  the  whole  obstruction  regarded  as  a  single  bar  about  3  miles  broad. 

If  the  jetty  system  were  applicable  to  the  improvement  of  this  harbor  it  might 
be  well  to  prevent  the  further  abrasion  of  this  neck  of  land  and  use  it  as  the  start- 
ing point  of  a  north  jetty,  but  the  excessive  cost  and  the  great  obstacle  they  would 
form  to  small-craffc  navigation  prohibit  jetties.  Consequently,  it  is  not  considered 
a  necessary  part  of  the  improvement  oi  this  harbor  to  protect  Greenberry  Neck. 

Dredging,  then,  presents  itself  as  the  only  available  means  of  deepening  the  ship 
channel  across  the  bar.  To  determine  the  character  of  the  bottom,  soundings  were 
made  along  the  most  direct  route  between  the  deep-water  pocket,  opposite  the  Naval 
Academy  and  the  20-foot  contour  of  the  bay,  advantage  being  taken  of  the  deep-water 
pocket  off  Greenberry  Point.  This  channel  line  is  not  straight,  having  one  deflection 
angle  in  it  of  about  20  degrees.  It  also  joins  the  deep  water  of  the  Severn  obliquely, 
making  another  turn  of  about  30  degrees.  The  20-degree  turn  can  be  reduced  to  8 
degrees  by  turning  the  outer  portion  southward  and  running  it  along  and  parallel  to 
the  ToUey  Point  bar.  This  position  was  indicated  by  Mr  Hntton  in  his  report.  Its 
disadvantage  lies  in  the  fact  that  it  will  require  a  channel  one-half  mile  longer  than 
the  other,  but  this,  it  is  thought,  will  be  compensated  for  by  the  greater  ease  in 
maintaining  it,  the  ToUey  Point  bar  acting  in  the  manner  of  a  training  wall. 

The  soundings  were  taken  with  a  lead  line  and  the  bottom  tested  by  an  iron  rod. 
The  average  mean  low-water  depth  along  this  line  is  about  20  feet^  but  the  bottom 
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is  BO  soft  that  the  mere  weight  of  the  iron  rod,  when  dropped  from  a  height  of  3  feet 
or  4  feet,  was  suffi^ent  to  send  it  8  feet  or  10  feet  into  the  mud.  The  only  exceptions 
were  at  points  where  oyster  beds  were  encountered,  and  here  a  slight  thrust  would 
send  the  rod  through  this  upper  crust.  The  mean  rise  of  the  tide  is  only  0.8  feet,  and 
the  direction  and  velocity  of  the  tidal  currents  are  very  much  affected  by  the  wind — 
a  strong  southerly  wind  sending  the  flood  tide  almost  due  north  until  the  shoals  off 
Hacketts  and  Greenberry  points  deflect  it  into  the  harbor.  On  the  contrary,  ou  a 
calm  day  the  tide  follows  the  channel  course.  For  this  reason  the  tidal  ebb  and 
flow  would  have  little  influence  in  maintaining  a  dredged  channel. 

On  the  other  hand,  the  drainage  area  of  the  Severn  River  is  comparatively  small 
and  the  banks  well  protected,  so  it  is  thought  that  but  little  sediment  is  carried  into 
the  harbor.  There  is,  however,  a  tendency  to  shoal  in  the  vicinity  of  the  Naval  Acad- 
emy wharves,  and  this,  in  the  opinion  of  the  Superintendent  of  that  institution,  is 
caused  by  sediment  brought  down  by  Dorsey  Creek.  The  deposition  is  caused  partially 
by  the  junction  of  Severn  River  and  Dorsey  Creek,  and  partially  by  the  Santee  WharJ^ 
which  acts  as  a  groin  and  prevents  the  sediment  from  being  carried  into  the  barbor. 
In  some  places  near  the  Santee  Wharf  the  depth  has  been  reduced  from  18  feet  to  12 
feet  in  the  last  few  years. 

In  order  to  form  a  correct  idea  of  any  changes  that  may  have  taken  place  in  the 
harbor,  a  comparative  chart  was  prepared  from  the  records  of  this  office.  Four  prin- 
cipal charts  were  consulted.  One,  dated,  1819,  was  made  by  Jonathan  W.  Sherburne, 
United  States  Navy :  one,  dated  1878,  was  made  under  the  direction  of  Capt.  James 
W.  Cuyler,  Corps  or  Engineers,  and  the  other  two  were  Coast  Survey  charts,  dated 
1844  and  1896.  A  study  of  this  chart  indicates  that  few  changes  have  taken  place  in 
that  part  of  the  harbor  known  as  Annapolis  Roads,  while  in  the  inner  harbor  the  ship 
channel  appears  to  be  growing  narrower,  due,  no  doubt,  to  the  wearing  away  of  Horn 
and  Greenberry  points,  but  the  condition  is  almost  one  of  permanence,  extending 
over  a  period  of  seventy-seven  years. 

A  dredged  channel  through  such  soft  material  would  require  easy  side  slopes,  say 
1  on  3,  and  a  certain  amount  of  annual  dredging  for  maintenance,  but  all  who  have 
ever  examined  this  harbor  agree  in  recommending  dredging  as  the  proper  means 
of  improvement. 

I  would  recommend  that  the  outer  portion  follow  a  line  parallel  to  the  ToUey 
Point  bar,  leading  35  degrees  west  of  north.  This  would  make  a  cut  3^  miles  loug, 
and,  with  side  slopes  of  1  on  3  and  an  allowance  of  1  foot  for  tilling  in  behind  the 
bucket,  would  require  1,070,000  cubic  yards  of  excavation,  scow  measurement,  or 
1,070,000  cubic  yards,  at  12  cents  per  cubic  yard,  $128,400.  Allowing  10  per  cent  for 
contingencies,  the  estimated  cost  of  the  improvement  becomes,  in  round  numbers, 
$142,0(%.  It  is  thought  that  an  annual  appropriation  of  $5,000  would  be  ample  to 
maintain  such  a  channel,  and  possibly  it  could  be  maintained  for  considerably  less. 
In  this  connection  it  seems  proper  to  add  that  the  commerce  of  Annapolis  is  extremely 
small,  not  even  the  present  depth  of  water  in  the  ship  channel  (19  feet)  being  used, 
as  is  indicated  by  the  fact  that  there  is  only  12  feet  of  water  at  the  city  wharves. 

The  Naval  Academy  authorities  expressed  themselves  as  rather  averse  to  an 
increased  depth  of  water  over  the  bar;  the  present  depth  (19  feet)  being  ample  for 
their  practice  ships,  while  a  busy  port,  with  deep-water  approach,  would  interfere 
with  the  policy  of  seclusion  that  had  always  been  maintained  as  essential  to  the 
welfare  of  the  Academy. 

Very  respectfully,  your  obedient  servant, 

Charles  W.  Kutz, 
Second  Lieutenant ,  Corps  of  Engineers. 

Col.  P.  C.  Hains, 

Corps  of  Engineers,  U,  S,  A. 
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IN  CHAfiGE,  FOB  THE  FISCAL  TEAR  ENDING  JUNE  SO,  1897,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IXPBOVBMBNTB. 


1.  Potomac  River  af  Washington,  District 

of  Columbia. 

2.  OocM>qnan  Creek,  Virglna. 

3.  Aqi^ia  Creek.  Virginia. 

4.  Koipini  Creek,  Vi^inia. 

5.  Lower  Machodoo  Creek,  Virginia. 

6.  Rappahannock  River,  Virginia. 


7.  Urbana  Creek,  Virginia. 

8.  York  Riyer,  Virginia. 

9.  Mattaponi  River,  Virginia. 

10.  Pamnnkey  River,  Virginia. 

11.  Jaipes  River.  Virginia* 

12.  Protection  oi  J^mestomr^  Island,  Vir- 

ginia. ' 


SURVST. 

13.  Chapel  x^oint  harbor,  Maryland. 


United  States  EvaiNis^^  Office, 

WMhingUm^  B.  0.,  July  19,  1897. 

General:  I  have  the  honor  to  forward  herewith  my  wnual  reports 
for  the  year  endmg  June  30, 1897,  on  river  and  harbor  works  in  my 
charge. 

Very  respectfdlly,  your  obedient  servant, 

Ghas.  «T.  Allen, 
Lieut.  Ool.y  Corps  of  Engineers. 
Brig.  Gen.  Johk  M.  Wilson, 

Chief  of  Engineers,  U.  S.  A. 


J  I. 

IMPROVEMENT  OF  POTOMAC  RIVER  AT  WASHINGTON,  DISTRICT  OF 

COLUMBIA. 

PRESENT  PHO^TEOT. 

The  present  project  for  improvement  was  adopted  by  act  of  Congress 
of  Aqgnst  2, 1882.  It  has  for  its  objects  the  improvement  of  the  navi- 
gation of  the  river  by  widening  and  deepening  its  channels,  the  recla- 
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mation  of  the  flats  by  depositing  on  them  the  material  dredged  from 
the  channels,  the  freeing  of  the  Washington  Channel,  so  far  as  it  can  be 
done,  of  sewage,  and  the  establishment  of  harbor  lines  beyond  which 
no  wharves  shall  be  bailt. 

To  accomplish  these  objects  the  channels  were  to  be  improved  so  as 
to  have  depths  of  20  feet  at  low  water.  The  flats  above  Long  Bridge 
were  to  be  flUed  in  to  a  height  of  3  feet  above  the  flood  plane  of  1877^ 
below  Long  Bridge  the  middle  longitudinal  line  of  the  flats  was  to  be 
filled  to  the  same  height,  but  the  fill  was  to  slope  thence  toward  each 
channel,  so  as  to  have  a  height  of  6  feet  above  low  tide  at  the  margins 
of  the  fill.  In  order  to  purify  the  water  in  the  Washington  Channel, 
cut  off  at  its  upper  end  from  the  Virginia  or  main  channel,  a  tidal 
reservoir  or  basin  was  to  be  established  above  Long  Bridge  not  less  than 
8  feet  deep  and  provided  with  inlet  and  outlet  gates  of  ample  dimensions, 
automatically  arranged  for  filling  the  reservoir  on  the  flood  tide  from 
the  Virginia  Channel  and  emptying  it  into  the  Washington  Channel 
to  the  level  of  low  water  at  the  ebb.  An  ample  system  of  drainage  for 
the  reclaimed  area  was  to  be  provided. 

The  project  also  provided  for  the  rebuilding  of  Long  Bridge  at  an 
early  period  during  the  progress  of  the  improvement,  with  wide  spans 
upon  piers  offering  the  least  obstruction  to  the  flow  of  water^  and  also 
for  the  interception  of  aU  sewage  discharged  into  the  Washington  Chan- 
nel and  its  conveyance  to  the  James  Creek  Sewer  Canal,  but  neither  of 
these  two  works  was  included  in  the  estimated  cost  of  the  improvement, 
which  was  $2,716,365.  A  revision  of  this  estimate,  made  in  1897,  places 
the  cost  at  12,953,020.  The  reasons  for  this  increase  will  be  found  in 
the  latter  part  of  this  report. 

A  training  dike  on  the  Virginia  shore  was  added  in  1890. 

The  first  appropriation  for  improvement  of  the  Potomac  River  in 
accordance  with  the  report  and  recommendations  of  the  Board  of  Engi- 
neers was  by  act  of  Congress  of  August  2, 1882,  and  as  follows: 

Improving  Potomac  Kiver  in  the  yicinity  of  Washinffton  with  reference  to  the 
improvement  of  navigation,  the  establishment  of  harbor  lines,  and  the  raising  of  the 
flat's,  under  the  direction  of  the  Secretary  of  War  and  in  accordance  with  the  plan 
and  report  made  in  compliance  with  the  river  and  harbor  act  approved  March  third, 
eighteen  hundred  and  eighty-one,  and  the  reports  of  the  Board  of  Engineers  made 
in  compliance  with  the  resolution  of  the  Senate  of  December  thirteenth,  eighteen 
hnndred  and  eighty-one,  four  hundred  thousand  dollars. 

And  it  is  hereby  made  the  duty  of  the  Attorney-General  to  examine  all  claims  of 
the  title  to  the  premises  to  be  improved  under  this  appropriation  and  see  that  the 
rights  of  the  Government  in  all  respects  are  secured  and  protected ;  and  if  he  deems 
it  necessary,  he  is  authorized  to  cause  a  suit  or  suits  in  law  or  in  equity  to  be«insti- 
tuted  in  the  name  of  the  United  States,  in  the  supreme  court  of  the  District  of  Colum- 
bia, against  any  and  aU  claimant?  of  title  under  any  patent  which,  in  his  opinion, 
was  by  mistake  or  was  improperly  or  illegally  issued  for  any  part  of  the  marshes  or 
flats  within  the  limits  of  the  proposed  improvement. 

In  December,  1869,  a  patent  had  been  issued  to  John  L.  Kidwell  for 
certain  land  in  the  Potomac  Biver,  which  land  is  the  so-called  ^^  Kid  wells 
Meadows."  The  second  clause  in  the  appropriation  for  this  improvement 
was  instituted  to  cover  this  and  all  similar  claims. 

The  river  and  harbor  act  of  July  5, 1884,  contained  no  proviso,  but 
that  of  August  5, 1886,  contained  the  following: 

Provided,  That  no  part  of  the  sum  hereby  appropriated  shall  be  expended  upon  or 
with  reference  to  any  place  in  respect  of  whicn  the  title  of  the  United  States  is  in 
doubt,  or  in  respect  to  which  any  claim  adverse  to  the  United  States  has  been  made. 

Congress  by  another  act,  August  5,  1886,  also  provided  that  the 
Attorney- General  of  the  United  States  should  institute,  as  soon  as 
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might  be,  in  the  sapreme  court  of  the  District  of  Oolumbia,  a  suit 
against  all  persons  and  corporations  who  might  have  or  pretend  to  have 
any  right,  title,  claim,  or  interest  in  any  part  of  the  land  or  water  io  tlie 
District  of  Columbia,  within  the  limits  of  the  city  of  Washington,  or 
exterior  to  said  limits  and  its  front  thereof^  toward  the  channel  of  the 
Potomac  Eiver,  and  composing  any  part  of  the  land  or  water  affected 
by  the  improvement  of  the  Potomac  Biver  or  its  flats,  in  charge  of  the 
Secretary  of  War,  Tor  the  purpose  of  reestablishing  and  making  clear 
the  right  of  the  United  States  thereto. 

The  act  provided  that  the  suit  should  be  in  the  nature  of  a  bill  in 
equity.  The  act  also  allowed  an  appeal  from  the  final  decree  of  the 
supreme  court  of  the  District  of  Columbia  to  the  Supreme  Court  of 
the  United  States;  and  also  required  that,  until  final  decision  should 
have  b^n  had,  no  moneys  appropriated  for  the  improvement  of  the 
Potomac  Eiver  within  the  District  of  Columbia,  the  establishment  of 
harbor  lines  in  the  District  of  Columbia,  and  the  raising  of  the  flats 
therein  should  be  expended  otherwise  than  upon  property  in  respect 
of  which  there  was  no  claim  adverse  to  the  title  of  the  United  States 
or  for  the  improvement  of  navigation  in  the  said  river. 

In  accordance  with  the  provisions  of  this  act  a  bill  of  complaint  and 
the  answers  were  filed  November  26, 1886,  in  the  supreme  court  of  the 
District  of  Columbia,  holding  a  special  term  in  equity. 

After  the  date  of  the  act  just  quoted  the  work  of  reclamation  and 
filling  was  confined  to  that  x)ortion  of  the  flats  below  the  limits  of  the 
marsh  known  as  <^  Kidwells  Meadows,"  except  when  work  was  required 
for  the  improvement  of  navigation. 

The  case  finally  came  up  in  the  supreme  court  of  the  District  of 
Columbia  in  general  term,  April  22, 1895,  the  United  States,  by  pro- 
ceedings in  equity,  seeking  to  quiet  the  alleged  title  of  about  forty 
difierent  claimants  to  land  on  the  flats  above  the  Long  Bridge  and  to 
certain  tracts  of  land  along  the  river  iront  ^m  about  Easbys  Point  to 
the  Arsenal  Orounds. 

On  March  2, 1896,  the  court  adjudged  the  value  of  the  lots  or  parts 
of  lots  in  squares  63, 89, 129,  and  148  included  within  the  limits  of  the 
improvement  the  claims  to  which  were  allowed,  and  the  sum  of 
$26,684.09  was  appropriated  in  the  District  of  Columbia  appropriation 
act  of  June  11, 1896,  to  be  paid  to  the  several  claimants  by  the  court. 

The  case,  however,  was  taken,  on  appeal,  to  the  Supreme  Court  of 
the  United  States.    No  decision  has  as  yet  been  made. 

The  amount  expended  upon  the  improvement  to  include  June  30, 1896, 
was  $2,131,049.79.  It  resulted  in  the  dredging  of  a  channel  20  feet 
deep  and  550  feet  wide  through  the  bar  above  Long  Bridge,  and  in 
restoring  the  standard  20-foot  navigation  by  dredging  shoals  formed 
by  various  freshets;  in  widening  the  natural  channel  just  below  Long 
Bridge  l&om  50  to  500  feet  and  deepening  it  to  20  feet;  in  dredging  a 
channel  350  feet  wide  and  20  feet  deep  through  the  bar  in  the  Virginia 
Channel  near  Oiesboro  Point;  in  dredging  in  the  Washington  Channel 
a  channel  for  navigation  20  feet  deep  and  400  feet  wide  from  Long 
Bridge  to  Giesboro  Point;  in  dredging  between  the  navigation  channel 
and  Section  III  to  the  depth  of  12  feet;  in  dredging  the  junction  of  the 
Washington  and  Virginia  channels  to  depths  of  from  12  to  20  feet;  in 
dredging  the  tidal  reservoir  (111  acres)  to  a  depth  of  about  8  feet;  in 
the  construction  of  the  reservoir  outlet  38,885  linear  feet  of  sea  wall, 
5,965  feet  of  training  dike,  and  in  the  reclamation  of  621  acres  of  land 
to  heights  of  from  7  to  12  feet  above  low  tide. 
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For  couvenience  of  designation  and  reference  tlie  reclaimed  area  has 
been  divided  into  tliree  sections,  as  follows: 

Section  I  comprises  the  reclaimed  area  between  Easbys  Point  and 
the  sewer  canal  at  the  foot  of  Seventeenth  street  NW.  Section  II 
comprises  the  reclaimed  area  and  the  tidal  reservoirs  lying  between 
the  sewer  canal  and  the  Long  Bridge.  Section  III  comprises  all  of 
the  reclaimed  area  below  the  Long  Bridge  lying  between  the  Washing- 
ton and  Virginia  channels. 

AREAS. 

Following  is  a  summary  of  the  areas  of  the  several  portions  of  the 
reclaimed  area  of  the  Potomac  Kiver  improvement: 

Total  area  (including  reservoirs) :  Acres. 

Section  I 1  134.81 

Section  II 277.08 

Section  III 327.53 

Total  area 739.42 

Area  of  reservoirs : 

Large  tidal  reservoir 111.  17 

Small  tidal  reservoir 7. 13 

Total  of  reservoirs 118.30 

Total  area,  as  above 739.42 

Deduct  area  of  reservoirs 118. 30 

Total  area  of  land 621.12 

WORK  OF  THE  FISCAL  YEAR  ENDED  JUNE  30,  1897. 

Dredging. — A  survey  of  the  bar  above  the  Long  Bridge  was  made  in 
July,  1896,  which  showed  that  shoaling  had  taken  place  from  freshets 
since  the  last  dredging  operations  (those  of  1895),  reducing  the  ruling 
depth  to  about  17^  feet. 

The  approved  project  for  the  expenditure  of  the  appropriation  of 
June  3, 1896,  provided  for  dredging  above  Long  Bridge  to  a  depth  of 
20  feet  at  low  tide,  the  dredged  material  to  be  deposited  on  sections  I 
and  II,  and  for  widening  the  natural  channel  below  the  bridge,  the 
depth  of  the  widened  part  of  the  channel  also  to  be  20  feet  at  low  tide. 
The  facts  that  the  working  season  of  1896  would  be  very  far  advanced 
before  a  contract  could  be  made  and  dredges  placed  on  the  work,  and 
that  freshets  and  consequent  shoaling  might  be  expected  in  the  winter 
and  early  spring,  conspired  to  render  it  advisable  to  defer  the  dredging 
operations  until  the  working  season  of  1897.  Under  date  of  January 
18, 1897,  public  advertisement  was  issued  inviting  proposals  for  dredg- 
ing at  the  above-mentioned  localities.  Bids  were  opened  February  17, 
1897.  An  abstract  of  those  received  is  appended  to  this  report.  The 
lowest  bidder  was  A.  M.  Clegg,  of  Washington,  D.  0.,  to  whom  the 
contract  was  awarded.  The  contract  was  made  March  9,  1897.  It 
provides  for  the  commencement  of  the  work  on  July  1, 1897,  and  its 
completion  on  October  1, 1898,  40,000  cubic  yards  to  be  dredged  per 
month  and  deposited  on  the  flat^. 

Sea  wall. — On  June  30, 1896,  the  construction  of  the  sea  wall  was  in 
progress  both  on  the  Virginia  Channel  front  of  Section  I  and  in  the 
tidal  reservoir.  The  wall  construction  on  the  Virginia  Channel  front 
of  Section  I  was  continued  until  September,  1896,  when  the  work  in 
progress  at  this  locality  was  finished,  527  linear  feet  of  wall  having 
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been  built  since  June  30, 1896.  The  work  in  the  tidal  reservoir  con- 
sisted chiefly  in  laying  the  upper  section  of  the  wail  in  cement  mortar, 
the  lower  section,  from  low  tide  to  2 J  feet  above  low  tide,  having  been 
laid  during  the  previous  winter.  Operations  were  continued  at  this 
locality  until  September,  1896,  when  the  wall  in  tfee  tidal  reservoir  was 
completed,  except  along  the  shore  occupied  as  a  bathing  beach  and  the 
X)ortion  adjacent  to  the  site  of  the  inlet  gates. 

The  part  of  the  old  sea  wall  along  the  lower  end  of  the  Washington 
Channel  front  of  Section  III,  and  which  had  been  laid  without  mortar, 
had  settled  considerably,  owing  to  the  soft  bed  of  the  river  upon  which 
the  old  riprap  foundation  had  been  placed.  The-  lower  part  of  the 
Washington  Channel  is  navigated  by  ferryboats  and  steamers.  The 
swells  caused  by  these  craft  dashed  over  the  wall  at  high  tide,  dislodg- 
ing at  times  more  or  less  loose  stone.  Small  stones  of  the  dry  wall  were 
also  dislodged  from  other  causes,  as  reported.  It  therefore  became 
necessary  to  raise  this  part  of  the  sea  wall,  and  in  order  to  obviate  the 
difficulties  above  mentioned  it  was  decided  in  August,  1896,  to  relay 
the  wall,  the  part  of  the  wall  above  a  line  2  feet  above  low  tide  to  be 
laid  in  cement  mortar.  The  top  of  the  wall  to  be,  if  so  required,  at 
an  elevation  of  8  feet  above  low  tide.  The  work  of  taking  down  and 
relaying  in  sections  commenced  September  21, 1896,  and  continued  until 
November  25, 1896,  when  operations  were  suspended  for  the  season. 
Active  operations  on  the  wall  were  resumed  May  24, 1897,  and  at  the 
close  of  the  fiscal  year  were  still  in  progress.  The  work  was  done  by 
hired  labor;  2,130  linear  feet  of  this  relaying  have  been  carried  to  an 
elevation  of  6  feet  above  mean  low  tide,  and  2,870  linear  feet  remain  to 
be  relaid. 

The  aitiount  expended  during  the  past  fiscal  year  was  $31,444.05. 

The  total  of  sea  wall  built  to  date  is  35,289  linear  feet,  of  which  2,730 
linear  feet  have  been  relaid. 

The  total  number  of  cubic  yards  of  material  dredged  from  the  chan- 
nels, from  the  commencement  of  the  improvement  (1882)  to  date,  is 
10,681,000  cubic  yards,  and  is  as  follows : 


For  the  fiscal  year  ended  June  30 — 


1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 


Onbio 
yards. 


200, 00« 
1, 115, 000 
1,086,000 
1,832,600 
1,081,600 
1, 192, 100 
1,088,300 

704,000 


For  the  flgoal  year  ended  June  30- 


1891 

1892 

1893 

1894 

1895 

1896 

Total 


Cabic 
yards. 


282,600 
727, 7W) 
156,500 
691,100 
624,700 
None. 


10,681,000 


BENEFITS  TO  COMMERCE  AND  NAVIGATION. 


The  benefits  to  commerce  and  navigation  have  been  most  marked. 
Yessels  of  the  draft  now  engaged  in  the  coal  trade  from  Georgetown 
were  formerly  unable  to  cross  the  bar  in  the  Virginia  Channel.  The 
increased  draft  now  practicable  has  decrea^^ed  freight  rates  materially. 
In  the  Washington  Channel  the  increased  depth  has  enabled  deeper 
draft  vessels  engaged  in  the  ice  trade  to  reac^h  the  port  and  freights 
have  decreased,  while  increased  width  has  greatly  facilitated  the  man- 
agement of  steamers  navigating  the  river.  All  of  the  coal  shipped  and 
most  of  the  asphalt  received  pass  through  the  Virginia  Channel.  The 
greater  part  of  the  ice  received  and  all  freights  received  by  steamers 
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An  appropriation  of  $12,000  was  made  August  17,  1894,  but  tbe 
channel  already  dredged  answers  all  present  needs,  and  it  Las  been 
decided  to  bold  tbe  new  appropriation  until  its  expenditure  is  required. 

Money  statement 

Jnly  1, 1896,  balance  unexpended $12,000.00 

Jnly  1, 1897,  balance  unexpended 12,000.00 

[Amount  (estimated)  required  for  completion  of  existing  project 45, 000. 00 

\  Submitted  in  complianco  with  requirements  of  sections  2  of  river  and 
\    barbor  acts  of  1866  and  1867. 

Tbe  following  are  tbe  amounts  and  dates  of  appropriations  for 
improving  cbannel  to  Curtis  Bay,  in  Patapsco  Eiver,  Baltimore  Har- 
bor, Maryland : 

July  13, 1892 $28,000 

August  17,  1894 12,000 

Total 40,000 


IMPROVEMENT  OF  HARBOR  OF  SOUTHWEST  BALTIMORE  (SPRING 

GARDEN),  MARYLAND. 

Tbe  river  and  barbor  act  of  June  3^  1896,  contained  tbe  following  item : 

Improving  harbor  of  Southwest  Baltimore  (Spring  Garden),  Maryland,  in  accord- 
ance with  report  submitted  March  seventh,  eighteen  hundred  and  ninety-six,  ft>r 
constructing  channel  one  hundred  feet  wide  on  the  bottom,  five  thousand  dollars. 

Tbe  report  referred  to  in  tbe  act  is  to  be  found  printed  in  House  Doc. 
No.  304,  Pifty-fourtb  Congress,  first  session,  and  on  pages  1006-1007, 
Annual  Eeport  of  tbe  Gbief  of  Engineers  for  tbe  fiscal  year  ending 
June  30, 1896. 

The  total  estimated  cost  of  tbe  improvement  was  $314,000. 

Tbere  were  no  operations  in  tbe  year  ending  June  30, 1897. 

Money  statement. 

Amount  appropriated  by  act  of  June  3, 1896 $5, 000. 00 

July  1,  1897,  balance  unexpended 5,000.00 


'Amount  (estimated)  required  for  completion  of  existing  project 309,000.00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1899  100, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  lo66  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

Tbe  following  is  tbe  amount  and  date  of  appropriation  for  improviug 
barbor  of  Southwest  Baltimore  (Spring  Oarden),  Md : 

June  3,  1896 $5,000 


REMOVIKG  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 

Schooner  Margaret  Kennedy. — Tbis  vessel,  loaded  with  lime,  grounded 
and  wrecked  off  Fort  McHenry,  in  Baltimore  Harbor,  Maryland,  in  the 
summer  of  1895,  and  wan  a  dangerous  obstruction  to  tbe  navigation  of 
tbe  small  craft  of  tbe  Gbesapeake  Bay  and  tributaries,  beating  in  and 
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out  of  the  harbor.  After  circular  letter  and  poster  advertisement,  the 
wreck  was  entirely  removed  by  exploding  dynamite  under  it  and  carry- 
ing the  pieces  ashore.  The  removal  was  completed  February  24, 1897, 
at  a  cost  of  $125,  with  funds  allotted  from  the  appropriation  for  remov- 
ing sunken  vessels  or  craft  obstructing  or  endangering  navigation. 


Is- 

SURVEY  OF  BALTIMORE   HARBOR,  MARYLAND,  WITH  A  VIEW   TO 

SECURING  A  CHANNEL  30  FEET  IN  DEPTH. 

[Printed  in  Hoase  Doc.  Ko.  50,  Fifty-fourth  Congress,  second  session.} 

Oppioe  op  the  Chief  of  Enoinebrs, 

United  States  Army, 
Washington^  D.  (7.,  December  3j  1896. 

Sir  :  I  have  the  honor  to  submit  the  accompanying  copy  of  report  of 
October  17, 1896,  by  Col.  Peter  0.  Hains,  Corps  of  Engineers,  prepared 
under  the  requirements  of  the  river  and  harbor  act  of  June  3, 1890, 
which  provides  for  survey  of  Baltimore  Harbor,  Maryland,  with  a  view 
to  securing  a  channel  30  feet  in  depth. 

Colonel  Hains  estimates  that  to  deepen  the  channel  to  30  feet  at 
mean  low  water,  with  a  bottom  width  of  600  feet  and  side  slopes  of  3 
base  to  1  vertical,  will  cost  $2,500,000.    To  maintain  the  channel  after 
completion  will  require  an  annual  expenditure  of  $50,000. 
Very  respectfully,  your  obedient  servant, 

W.  P.  Craighill, 
Brig.  Oen.j  Chief  of  Engineers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


report  op  ool.  peter  c.  hains,  corps  of  engineers. 

United  States  Engineer  Office, 

Baltimore^  Md.,  October  17, 1896. 

General  :  In  compliance  with  the  directions  contained  in  your  let 
ter  dated  September  5, 1896, 1  have  the  honor  to  submit  the  following 
report  on  the  survey  of  ^*  Baltimore  Harbor,  Maryland,  with  a  view  to 
securing  a  channel  thirty  feet  in  depth,"  provided  for  by  the  river  and 
harbor  act  of  June  3, 1896. 

The  same  law  contained  the  following  item: 

ImpToving  deep  chanDel  in  Baltimore  Harbor,  Maryland,  in  accordance  with  the 
project  snbmitted  December  first,  eighteen  hundred  and  ninety-fonr^  four  hundred 
thousand  doUars:  Provided,  That  this  sum  may  be  nsed  in  the  discretion  of  tho  Sec- 
retary of  War,  under  the  direction  of  the  Chief  of  Engineers,  for  deepening  the 
present  channel  to  a  depth  of  thirty  feet. 

A  survey  of  the  channel  and  the  river  and  bay  adjacent  was  made 
after  finishing  the  27-foot  project,  and  the  maps  of  it  were  completed  in 
May,  1895.  These  maps  furnish  sufficient  data  to  prepare  a  project 
under  the  law  quoted  above  to  deepen  the  channel  to  1^0  feet  at  mean 
low  water,  with  a  bottom  width  of  600  feet  and  side  slopes  of  3  base  to 
1  vertical.  Such  a  project  was  submitted,  and  was  approved  by  the 
honorable  Secretary  of  War     The  estimated  cost  of  the  project  is 
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$2,500,000,  and  provides  for  an  annual  expenditure  of  $50,000  to  main- 
tain it  after  completion.  Specifications  liave  been  prepared,  and  pro- 
|)osa1s  invited  for  the  expeuditare  of  the  appropriation  made  by  the 
law,  in  deepening  the  channel  to  30  feet  for  snch  width  as  the  available 
funds  will  permit,  and  no  further  survey  is  necessary  at  this  time. 
Very  respectfully,  your  obedient  servant, 

Pbteb  0.  Hains, 
Colotiel,  Corps  of  Engineers. 
Brig.  Gen.  W.  P.  Ceaighill, 

Chief  of  Engineers^  U.  8.  A, 


I  6. 

SURVEY  OF  ANNAPOLIS  HARBOR,  MARYLAND. 
[Printed  in  Hoase  Doc.  No.  57,  Fifty -fourth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  0.,  December  4,  1896, 

Sir  :  The  river  and  harbor  act  of  June  3, 1890,  provides  for  a  survey 
of  Annax>olis  Harbor,  Maryland,  as  follows: 

Annftpolis  Harbor,  with  a  view  to  straighteuing,  wideniDg,  and  deepening  the 
channel  of  the  entrance  to  said  harbor,  so  as  to  obtain  a  ship's  channel  of  one  hun- 
dred and  fifty  feet  wide  and  twenty-eight  feet  deep  at  mean  low  water,  from  Chesa- 
peake Bay  to  the  wharves  of  the  Unit^  States  Naval  Academy  in  said  harbor. 

The  duty  of  making  this  survey  was  assigned  to  Gol.  Peter  G.  Hains, 
Corps  of  Engineers,  and  I  have  now  the  honor  to  submit  the  accom- 
panying report  upon  the  subject  by  that  officer,  dated  Ifovember  28, 
1896. 

Colonel  Hains  states  that  there  can  be  no  question  that  the  only 
practical  way  to  improve  the  navigation  in  the  manner  required  by  the 
act  is  to  dredge  a  channel  from  the  deep  water  of  the  bay  to  the  inner 
harbor,  and  estimates  that  to  dredge  a  channel  3^  miles  long,  with  side 
slopes  1  on  3  and  28  feet  deep  at  mean  low  water,  will  cost  $142,000. 
Very  respectfully,  your  obedient  servant, 

W.  P.  Cbaigiull, 
Brig.  Oen,j  Chief  of  Engineers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


bepobt  of  gol.  peteb  0.  hains,  oobps  of  engineebs. 

United  States  Engineeb  Office, 

Baltimore^  Md,j  November  28, 1896. 

Oenebal  :  The  river  and  harbor  bill  of  June  3, 1896,  contains  the 
following: 

Annapolis  Harbor^  with  a  view  to  straightening,  widening,  and  deepening  the 
channel  of  the  entrance  to  said  harbor  so  as  to  obtain  a  ship's  channel  of  one  hun- 
dred and  fifty  feet  wide  and  twenty -eight  feet  deep  at  mean  low  water,  from  Chesa- 
peake Bay  to  tiie  wharves  of  the  United  States  Naval  Academy  in  said  harbor. 
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IMPROTEMENt  OP  bCCOqlUAN  CE^EK,  VIRGINIA. 

Occoqaan  Creek  is  a  tributary  of  the  Potomac  Eiver,  whieli  It  enters 
about  25  miles  below  WashiDgton^  D.  G.  The  stream  is  navigable  from 
its  motith  at  Sandy  Point  to  the  towti  df  Occoqttan.  d  distance  of  4 
miles.  Navigation  was  obstructed  by  four  bars,  which  were  improved 
between  1873  and  1880  hy  dtedging  and  dike  construction  so  as  to  secure 
a  navigable  depth  of  about  6  feet  at  low  tide.  Four  appropriations 
were  made  from  1873  to  1878,  amounting  to  $25,000,  and  in  1880  the 
improvement  was  regarded  as  completed. 

In  compliance  with  the  provisions  of  the  riveir  and  harbor  act  of 
August  11, 1888,  a  new  survey  of  thfe  creek  was  liiade  iii  1886.  The 
condition  of  the  several  bars  at  that  date  was  as  follows: 

Lower  Mud  (about  3.5  miles  below  Occoquan). — ^This  bar  had  a  least 
depth  of  about  3  feet  and  a  length  of  abotit  4,000  feet.  The  former 
dredged  channel  was  found  to  have  filled  in. 

Upper  Mud  (about  2  J  iniles  below  Occoquan). — ^This  bar  is  abotit  2,000 
feet  long.  The  channel  dredged  in  1874-75  was  fotmd  to  have  main- 
tained its  original  dimensions,  the  width  being  about  50  feeit  and  the 
depth  from  5  to  6  feet. 

Sand  Bar  (about  half  a  inile  below  Occoquan). — The  charihel  formerly 
dredged  here  had  filled  in,  the  least  depth  being  4.2  fe^t. 

Occdquan  Bar  (a  sand  bar  opposite  Uccoquan). — This  is  a  Qhort  bar 
with  a  least  depth  of  4  feet,  the  dredged  channel  having  filled  in. 

PLAN  OP  IMPBOVEMENT  AITO  PRESENT  PROJECT. 

The  depth  desired  for  navigation  was  6  feet  at  low  tide.  It  was  pro- 
posed in  the  teport  upon  the  survey  to  secure  this  depth  by  dredging 
channels  8  feet  deep  and  from  100  to  150  feet  wide,  and  by  the  construc- 
tion of  dikes,  at  an  estimated  cost  of  $91:250.  (Beport  of  the  Chief  of 
Engineers,  Part  II,  pp.  1089-1096.)  On  September  19, 1890,  an  appro- 
priation of  f  10,000  was  made  for  the  new  improvement,  for  which  the 
follolfing  project  was  approved  December  5, 1890: 

Lower  Mud. — ^A  channel  6  feet  deep  to  be  dredged,  the  ^^uppet  sec- 
tion'^ for  ^bout  2,500  feet  below  Taylors  Point  to  be  100  feet  wide,  the 
mat(Tial  to  be  deposited  on  the  west  side  df  the  channel,  and  the 
remainder  of  channel,  or  "lower  section j''  to  be  150  feet  wide. 

Upper  Mud. — A  channel  100  feet  wide  and  6  feet  deep  to  be  dredged, 
the  material  to  b6  deposited  on  the  east  side  of  the  channel,  and  the 
embankment  so  formed  connected  with  the  left  bank  by  a  dike. 

8and  Bar.^^A  channel  100  feet  wide  and  6  feet  deep  to  be  dredged, 
and  sheet-pile  dikes  constructed  to  maiirtatn  the  dredged  channel. 

Occoquan  Bar, — A  channel  100  feet  wide  and  6  feet  deep  to  be  dredged, 
and  a  dike  to  be  constructed  to  maintain  the  depth. 

The  estimated  cost  of  this,  which  is  the  present  approved  project,  is 
145,000. 

WORK  DONE  AND  RESULTS  OBTAINED. 

The  work  on  this  improvement,  up  to  June  30,  1896,  resulted  in 
dredging  channels  from  100  to  150  feet  in  width,  and  from  6  to  8  feet  in 
depth  through  the  four  bars  named.  Some  shoaling  has  since  occurred, 
particularly  at  the  Lower  Mud,  making  redredging  necessary  to  the 
completion  of  the  project.    One  thousand  five  hundred  and  eiglity-five 
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linear  feet  of  dike  have  also  beeu  built  and  as  follows :  At  Occoqaan 
Bar  783  and  at  Sand  Bar  802  feet. 

This  work  has  resulted  in  securing  a  6-foot  navigation  through  all 
the  bars  to  the  town  of  Occoquan.  Amount  expended  to  include  June 
30,  1896,  $19,896.94. 

WORK  DONE  DURING  THE  FISCAL  YEAR  ENDED  JUNE  30,  1897. 

No  work  of  improvement  was  done  during  the  year.  In  March,  1897, 
an  examination  of  the  stream  was  made.  It  was  found  from  the  exami- 
nation that  the  channel  through  Occoquan  Bar  and  Sand  Bar  had  the 
required  dimensions  of  6  feet  in  depth  at  low  tide  and  100  feet  in  width, 
the  dikes  having  apparently  had  the  effect  of  preserving  the  same. 
The  channel  through  the  Upper  Mud  was  found  as  a  general  rule  to 
have  a  width  of  100  feet  and  a  depth  of  6  feet.  The  channel  through 
the  Lower  Mud  had  shoaled  considerably  on  the  sides,  although  6  feet 
could  still  be  carried  through  the  center.  This  channel  requires 
redredging. 

On  the  21st  of  June,  1897,  advertisement  was  issued  inviting  pro- 
posals for  dredging  in  the  channel  at  the  Lower  Mud.  The  work  is  to 
be  done  under  the  appropriation  of  $2,500  made  by  act  of  Congress 
of  June  3, 1896.  It  is  proposed  to  commence  this  dredging  as  soon  as 
a  contract  for  it  shall  be  made.  The  work  to  be  done  at  this  point  and 
at  Aquia  Creek,  Nominl  Creek,  and  Lower  Machodoc  Creek,  Virginia, 
will  be  included  in  one  contract.  The  sum  of  $138.06  was  expended 
during  the  fiscal  year  ended  June  30,  1897,  for  examination  of  the 
channel  and  office  expenses. 

PRESENT  CONDITION  OF  THE  IMPROVEMENT  AND  FUTDRE  WORK 
REQUIRED  TO  COMPLETE  THE  APPROVED  PROJECT. 

Channels  6  feet  deep  and  100  feet  wide  are  now  available  through 
three  bars,  and  dikes  have  been  built  at  two  of  these  bars.  The  channel 
through  the  Lower  Mud  has  a  ruling  depth  of  6  feet,  but  the  width 
between  the  6-foot  contours  has  been  diminished  by  shoaling. 

The  work  remaining  to  complete  the  project  is  the  extension  of  the 
dike  at  Sand  Bar,  the  construction  of  the  dike  at  Upper  Mud,  and  such 
dredging  as  may  be  needed  to  restore  the  channel  dimensions  called 
for  by  the  project.  In  this  connection  it  may  be  said  that  the  project, 
like  most  projects  for  dredging,  is  not  regarded  as  capable  of  perma- 
nent completion.  That  is,  the  channels  may  all  be  dredged  according 
to  the  original  project  and  protected  by  jetties  and  yet  occasional 
retouching,  by  dredges,  of  the  dredged  areas,  or  of  the  channels  above 
and  below  them,  may  be  necessary. 

The  sum  of  $6,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1899,  in  extension  and  construction  of  dikes  as  men- 
tioned, and  in  dredging.  It  is  believed  that  the  present  project  can 
be  completed  for  less  than  the  original  estimate  of  cost. 

BENEFIT  TO   COMMERCE  AND   NAVKtATION. 

The  work  done  under  the  appropriations  for  this  improvement  has 
been  of  material  benefit  to  the  trade  and  commerce  of  Occoquan  by 
increasing  the  original  ruling  depth  of  3  feet  at  low  tide,  which  could 
be  carried  to  the  town,  to  6  feet,  thus  obviating  the  delays  due  to  wait- 
ing for  tides,  and  increasing  the  available  draft  of  vessels  trading  in 
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the  creek.    In  this  connection,  attention  is  invited  to  the  table  here- 
with giving  statistics  in  detail. 

The  cost  of  the  present  project  was  estimated  as  $45,000,  toward 
completion  of  which  the  sum  of  $22,500  in  all  has  been  appropriated 
since  September  19, 1890. 

Occoquan  Creek  is  in  the  collection  district  of  Alexandria,  which  is  also  the  nearest 
port  of  entry.    The  nearest  light-house  is  at  Fort  Washington,  Md. 

Money  statement 

July  1, 1896,  balance  unexpended $2,603.06 

June  30,  1897,  amount  expended  during  fiscal  year 138.06 

July  1, 1897,  balance  unexpended 2,465.00 


'Amount  (estimated)  required  for  completion  of  existing  project 22, 500. 00. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30,1899      6, 000. 00* 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


APPROPRIATIONS. 

The  foUowing  appropriations  have  been  made  for  the  new  project: 

September  19, 1890 $10,000 

July  13, 1892 5,000 

August  17, 1894 5,000 

Junes,  1896 2,500 

Total 22,500 


COMMERCIAL  STATISTICS. 

[Furnished  by  Messrs.  L.  Ledman  and  Tyson  Janney,  Ooooqnan,  Vs.] 

Beoeipts  and  shipments  hy  water. 


Articles. 


Coal....^ 

Fertilizers 

Floor  and  grain. 

Lumber 

POes 

Kailroad  ties.... 

Sand 

Wood 

Misoellanecnis . . . 


Total. 


1891. 


Tons. 
100 


60 
600 


8,600 


8,500 
846 


8,205 


1892. 


Tans. 
100 


550 
800 


3,000 

48,000 

8,600 

655 


56,705 


'1894. 


Tons. 
100 


900 

320 

1,000 

3,600 


2,400 
580 


8,900 


1895. 


Tons. 

100 

200 

1,400 

200 

100 

2,500 

5,000 

750 

225 


10,475 


1896. 


T0719. 

100 


1,200 
300 

2,150 

7,000 
23,400 

7,120 
400 


41.670 


Arrivals  and  departures  of  vessels,  1896. 

Steam  vessels  drawing  less  than  10  feet 614 

Bail  vessels  drawing  less  than  10  feet 96 

Barges,  flatboate,  etc 808 

Total 1,618 

No  new  lines  of  transportation  were  established  in  1896.  It  is  reported  that  the 
work  done  has  lessened  the  cost  of  shipping,  since  vessels  can  no w  load  more  heavily 
at  the  wharves,  whereas  formerly  part  of  the  cargo  had  to  be  taken  out  to  them  in 
lighter-draft  boats. 
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J  3. 

IMPROVEMENT  OF  AQUIA  CREEK,  VIRGINIA. 

Aquia  Greek  is  a  tributary  of  the  Potomac  Eiver,  whicli  it  enters  41 
miles  below  Washington,  D.  O.  The  stream  is  navigable  to  Wharton 
Landing,  about  7.25  miles  above  the  mouth.  The  upper  part  of  the 
creek  has  a  well-defined  channel,  with  a  width  of  from  60  to  200  feet, 
while  the  depth  was  originally  from  2  to  17  feet.  At  a  point  called  the 
'<  Narrows,''  about  4.5  miles  above  the  mouth,  the  stream  suddenly 
expands  into  a  bay  from  1,000  to  6,000  feet  wide,  forming  a  continuous 
shoal  on  which  the  depth  ranged  generally  from  2  tD  4  feet,  increasing 
near  the  mouth  to  about  7  feet.  About  3  miles  above  the  mouth  the 
creek  is  crossed  by  a  trestle  bridge  of  the  Eichmond,  Fredericksburg 
.  and  Potomac  Kailroad.  The  bridge  is  provided  with  a  draw  28  feet 
wide. 

Between  1872  and  1878  $10,000  was  appropriated  by  Congress  and 
expended  in  dredging  a  channel  througn  shoal  portions  of  the  creek 
between  Davis  Point  (about  one-third  of  a  mile  below  the  railroad 
bridge)  and  Wharton  Landing,  the  channel  being  from  40  to  50  feet 
wide  and  from  4  to  5  feet  deep  at  low  tide. 

A  new  survey  of  the  creek  was  authorized  by  the  river  and  harbor 
act  of  August  11, 1888,  and  made  in  1889.  The  channel  formerly  dl-edged 
was  found  to  be  about  40  feet  wide  and  from  4  to  5  feet  deep  between 
the  railroad  bridge  and  the  Narrows.  Below  the  railroad  bridge  and 
in  the  apper  part  of  the  creek  near  Wharton  Landing  it  had  filled  in. 
Dent  Landing,  about  three-quarters  of  a  mile  below  Wharton  Landing, 
was  regarded  as  the  highest  point  to  which  navigation  could  be  main- 
tained except  at  great  expense.  The  obstructions  to  navigation  below 
Dent  Landing  were  the  long  shoal  of  soft  mud  between  the  mouth  and 
the  Narrows,  on  which  the  depth  ranged  from  2  to  4  feet;  a  short  bar 
at  the  mouth  of  Austen  Creek,  with  a  ruling  depth  of  4  feet,  and  a 
wreck  at  Goal  Landing. 

PLAN  OP  IMPROVEMENT. 

In  the  report  on  the  survey  (Report  of  the  Chief  of  Engineers,  1890, 
pp.  1096-1103)  it  was  proposed  to  dredge  a  channel  150  feet  wide  and  8 
feet  deep  between  the  mouth  and  the  Narrows,  and  a  channel  80  feet 
wide  and  8  feet  deep  through  the  bar  at  the  mouth  of  Austen  Creek. 
The  estimated  cost  of  the  improvement  was  $101,278. 

On  September  19, 1890,  Congress  appropriated  $10,000  for  this  work. 
Upon  further  examination  of  this  creek  in  1890  the  character  of  its 
navigation  and  the  amount  of  its  trade  did  not  seem  to  warrant  so  large 
an  expenditure  as  was  proposed  in  the  report  on  the  survey  of  1889. 
Six-foot  navigation  was  regarded  as  sufficient  to  give  all  the  relief 
needed  at  the  present  time,  leaving  the  subject  of  greater  depth  for 
friture  action,  if  trade  were  developed  by  this  improvement. 

THE  PBE8ENT  APPROVED  PROJECT. 

The  following  project  for  the  work  was  therefore  adopted  December 
4, 1890:  A  channel  80  feet  wide  and  6  feet  deep  to  be  dredged  between 
the  mouth  and  the  Narrows,  at  an  estimated  cost  of  $40,000;  the  mate- 
rial dredged  below  the  railroad  bridge  to  be  removed  in  scows,  and  that 
above  the  bridge  for  the  most  part  to  be  deposited  on  the  sides  of  the 
channel.  The  proposed  work  above  the  Narrows  was  omitted.  The 
estimated  cost  has  since  been  reduced  to  $21,000. 
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WOEi  DONE  AND  EBSTJLTS  OBTAINED. 

•  

The  work  on  this  improvement  up  to  June  30, 1896,  resulted  in  secur- 
ing a  channel  6  feet  deep  and  80  feet  wide  through  the  greater  part  of 
the  shoal  between  the  mouth  and  a  point  one-fourth  of  a  mile  below  the 
Farrows,  a  total  distance  of  4J  miles.  Amount  expended  to  June  30, 
1896, 117,227:24. 

Congress  by  act  of  June  3, 1896,  appropriated  the  sum  of  $3,000  for 
the  improvement. 

WOBK  DONE  DUEINa  THE  FISCAL  YEAB  ENDING  JUNE  30,  1897. 

The  operations  consisted  in  an  examination  of  the  channels  made  in 
March,  1897,  which  showed  that  below  the  railroad  bridge  on  the  left 
side  of  the  channel  line  there  was  a  slight  shoal,  the  depth  being  a  few 
tenths  less  than  the  standard  of  6  feet.  Above  the  railroad  bridge  the 
dredged  channel,  6  feet  deep,  wa«  generally  in  good  condition,  while 
the  uncompleted  portion  of  the  work  near  the  Narrows  was  unchanged. 

Under  date  of  June  21, 1897,  proposals  were  invited  by  public  adver- 
tisement for  the  dredging  required  above  and  below  the  railroad  bridge 
to  complete  the  project.  It  is  proposed  to  do  that  dredging  this  season 
under  the  appropriation  of  June  3, 1896,  and  a  balance  of  about  $500 
remaining  from  the  appropriation  of  August  17, 1894,  the  work  at  this 
point  and  at  Occoquan,  J^omini,  and  Lower  Machodoc  creeks,  Virginia, 
to  be  included  in  one  contract. 

Amount  expended  during  the  fiscal  year,  $184.86. 

BENEFIT  TO   COMMERCE  AND  NAVIGATION. 

The  work  already  done  has  been  of  benefit  to  the  existing  trade  of 
the  creek  by  enabling  vessels  trading  here  to  come  up  to  within  a  short 
distance  of  the  Narrows  at  low  tide,  and  also  in  enabling  vessels  to  pass 
each  other  readily  in  the  dredged  channel.  The  trade  is  chiefly  in 
tobacco  and  railroad  ties.  In  connection  with  this,  please  see  table  of 
statistics  herewith. 

PBESENT  CONDITION   OF  THE    IMPROVEMENT  AND  WOBK    REQUIRED 

TO  COMPLETE  THE  APl»ROVBD  PROJECT. 

The  dredged  channel,  as  said,  has  been  practically  completed  for 
about  4^  miles  from  the  mouth,  or  within  about  one-quarter  of  a  mile 
of  the  Narrows,  the  upper  limit  of  the  improvement.  The  work  remain- 
ing to  be  done  under  the  project  is  the  completion  of  the  dredged  chan- 
nel above  the  railroad  bridge  and  the  removal  of  any  shoal  places  which 
may  be  found  in  the  channel  heretofore  dredged.  For  this  work  the 
appropriation  of  June  3, 1896,  of  $3,000  will  be  sutiicient,  and  no  further 
appropriation  will  be  needed  for  some  time  to  come,  if  at  all. 

Aqnia  Creek  is  in  the  collection  district)  of  Alexandria,  which  is  the  nearest  port 
of  entry.    The  nearest  light-house  is  at  Maryland  Point,  Maryland. 

Money  statement. 

July  1, 1896,  balance  unexpended $3,772.76 

June  SO,  1897,  amount  expended  during  fiscal  year 184. 86 

Jnlyl,  1897, balance  unexpended 3,587.90 
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APPROPRIATIONS. 

The  following  appropriationB  have  been  m^e  for  the  new  work : 

September  19,  1890 «0,000 

July  13,  1892 5,000 

Aajirnst  17,  1894 3,000 

June  3, 1896 3,000 

Total 21,000 


COMMERCIAL  STATISTICS. 

rFnrnished  by  Mr.  R.  L.  Flatford,  Stafford,  Va.] 

Beotipts  and  shipments  by  water,  calendar  year  1896, 

Tons. 

Farm  produce 150 

Lumber - 200 

General  merchandise 200 

Railroad  ties 10,000 

Tobacco 8,000 

Total 18,450 

Arrival  and  departure  of  vessels. 


Class.  'NTumber.  Tonnage. 


Steamers  drawing  less  than  10  feet 240         24,000 

Sail  vessels  drawing  less  than  10  feet 320         40,000 

Barges,  flatboats,eto 80         24,000 


Repeated  efforts  were  made  to  obtain  commercial  statistics  for  1896,  but  they 
could  not  be  procured. 


J4- 

IMPROVEMENT  OF  NOMINI  CREEK,  VIRGINIA. 

Nomini  Creek  enters  the  Potomac  Eiver  abont  82  miles  below  Wasb- 
iDgton,  D.  C.  At  the  date  of  the  survey,  preliminary  to  the  inception 
of  the  improvement  (1872),  its  navigation  was  obstructed  by  a  bar  of 
oyster  shells  and  sand  at  its  mouth,  over  which  but  3  feet  could  be  car- 
ried at  low  tide.  The  dangers  and  difficulties  in  passing  the  bar  were 
still  ftirther  increased  by  strong  cross  tidal  currents  just  inside  the 
mouth  at  White  Point.  After  paRsing  the  bar  a  wide  and  navigable 
stream  is  found,  in  which  about  8  feet  can  be  carried  for  about  3^  miles, 
or  nearly  to  Nomini  Ferry,  while  5  feet  can  be  carried  for  about  6  miles 
above  the  mouth. 

PLAN  OF  IMPROVEMENT  AND  PRESENT  PROJECT. 

The  original  project,  adopted  in  1873,  provided  for  dredging  a  chan- 
nel through  the  bar  100  feet  wide  and  9  feet  deep  at  low  tide,  with  side 
slopes  of  2  to  1,  at  an  estimated  cost  of  $20,000.    The  project  was 
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amended  in  1879  by  increaaing  the  width  to  150  feet,  In  order  to  meet 
the  demands  of  increased  trade.  In  1SS2  and  1885  the  project  was 
again  modified  so  as  to  provide  for  a  channel  200  feet  wide  and  9  feet 
deep,  and  also  for  dredging  a  tributary  channel  and  the  construction 
of  training  dikes.  The  total  cost  of  this  amended  project  was  placed 
at  $62,500.  In  1888  this  estimate  was  increased  to  $72,500,  the  channel 
having  deteriorated  during  the  suspension  of  work  from  1883  to  1889. 
OwiDg  to  the  position  of  the  channel,  exposed  to  north  and  northwest 
winds  and  to  cross  tidal  currents,  it  was  difficult  to  secure  any  perma- 
nent or  satisfactory  results.  The  deterioration  of  the  channel  outside 
White  Point  is  believed  to  be  largely  due  to  material  stirred  up  by 
northwest  winds  and  carried  into  the  channel  by  the  ebb  and  flood  cur- 
rents of  Gurrioman  Bay.  In  order  to  maintain  the  channel  and  prevent 
this  injurious  action,  the  project  was  modified  in  1890  as  follows:  (1) 
The  dredged  channel  to  be  9  feet  deep  and  150  feet  wide,  this  width 
being  sufficient  for  navigation  and  more  likely  to  hold  its  depth;  (2) 
two  jetties  to  be  constructed,  one  from  White  Point  on  the  east  and 
one  from  Cedar  Island  on  the  west  of  the  dredged  channel,  to  extend 
out  into  Komini  Bay  parallel  to  the  channel;  (3)  dikes  to  be  built  inside 
White  Point  to  check  the  cross  currents,  but  the  tributary  channel  to 
be  omitted.  The  estimated  cost  of  the  project  as  thus  modified  was 
$72,500.  The  estimate,  as  revised  in  1897,  was  increased  to  $105,000, 
the  details  of  which  are  given  in  this  report  under  the  head  of  '*  Pres- 
ent condition  of  the  improvement,'^  etc. 

WORK  DONE  AND  REST7LTS  OBTAINED. 

The  total  expended  on  this  improvement  to  June  30, 1896,  inclusive, 
was  $56,437.79.  It  resulted  in  securing  a  channel  150  feet  wide  and  9 
feet  deep  at  low  tide  through  all  parts  of  the  bar  excepting  at  the  mouth, 
where  the  dredged  channel  has  shoaled  somewhat.  Eight  hundred  and 
nineteen  linear  feet  of  the  east  jetty  has  also  been  constructed. 

The  sum  of  $1,073.57  was  expended  during  the  fiscal  year  ended  June 
30, 1897,  which  sum  included  the  Treasury  settlement  of  a  claim  of 
Thomas  P.  Morgan  amounting  to  $644.22  under  his  contract  for  dredg- 
ing, dated  October  12, 1894. 

An  examination  of  the  dredged  channel  was  made  in  April,  1897. 
The  channel  outside  White  Point  was  found  somewhat  shoal,  the  ruling 
depth  being  8.4  feet  at  low  tide.  Inside  White  Point  for  a  distance  of 
about  1,000  feet  there  has  also  been  slight  shoaling.  The  remainder  of 
the  channel  was  in  good  condition  and  had  the  full  width  and  depth 
called  for  by  the  project  The  east  jetty  was  found  for  the  most  part  in 
good  condition.  The  sand  has  filled  in  and  been  banked  up  on  the  east 
side  of  the  jetty,  showing  that  the  jetty  is  arresting  the  littoral  drift 
which  caused  the  shoaling  in  the  outer  channel.  On  June  21  adver- 
tisement was  issued  inviting  proposals  for  dredging  in  the  channel  near 
White  Point,  proposals  to  be  opened  July  21, 1897. 

BENEFIT  TO   COMMERCE  AND  NAVIGATION. 

This  improvement  has  benefited  the  existing  navigation  and  com- 
merce by  facilitating  shipments  of  grain,  truck,  oysters,  etc.,  by  three 
lines  of  steamers  to  the  markets  of  Washington  and  Baltimore.  In 
this  connection  please  see  statistics  herewith. 
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PBBSENT  CONDITION  OP  THE  IMPBOYEMENT  AND  PUTUEE  WOBK 
BEQUIBED  TO  COMPLETE  THE  APPEOVBD  PBOJECT. 

The  channel  inside  White  Point  is  practically  completed  to  the  depth 
of  9  fset  and  width  of  150  feet,  excepting  tliat  there  has  been  some 
slight  shoaling  for  a  length  of  abont  1,000  feet  Outside  the  Point  the 
channel  has  shoaled  somewhat  from  the  littoral  movement  of  sand. 
The  least  depth  in  the  outer  channel  is  now  about  8  feet  at  low  water. 

The  work  remaining  to  be  done  under  the  project  is  completion  of 
the  east  jetty,  construction  of  the  west  jetty,  and  such  dredging  as  may 
be  necessary  to  restore  the  channel  to  the  dimensions  called  for  in  the 
project.  The  east  jetty  has  been  partly  built,  but  should  be  extended 
about  400  feet  and  raised.  The  existing  section  was  built  with  the  top 
2  feet  above  low  tide,  which  was  thought  to  be  a  sufficient  height.  It 
is  found  in  practice,  however,  that  the  sand  drifts  over  the  top  of  the 
jetty  during  easterly  storms  which  are  accompanied  by  high  tides.  In 
order  to  prevent  this  it  is  proposed  to  raise  the  existing  jetty  2  feet  to 
a  height  of  4  feet  above  low  tide  and  build  the  remainder  of  the  east 
jetty  and  the  west  jetty  to  the  same  height.  The  width  on  top  is  6 
feet  and  the  side  slopes  are  1^  to  1.  The  jetties  are  built  of  a  hearting 
of  oyster  shells,  covered  with  heavy  stone,  placed  carefully  on  the  side 
slopes  and  top.  Experience  shows  that  at  this  locality,  which  is  some- 
what exposed,  the  work  is  difficult  and  exi)ensive  and  attended  with 
some  loss  of  material.  It  has  therefore  been  necessary  to  revise  the 
estimate  of  the  cost  of  completing  the  work.  It  is  estimated  that  the 
cost  of  completing  the  project,  a^r  the  expenditure  of  the  appropria- 
tion of  June  3, 1896,  will  be  $45,000.  This,  added  to  the  $60,000  appro- 
priated to  date,  makes  the  total  cost  of  the  revised  estimate  $105,000. 

The  sum  of  $12,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1890,  in  raising  and  extending  the  east  jetty  and  in 
probable  dredging. 

With  the  appropriation  of  June  3, 1896,  it  is  proposed  to,  during  the 
present  year,  redredge  the  channel  near  the  mouth,  where  shoaling  has 
occurred.  # 

The  work  is  in  the  collection  district  of  Tappahannock,  which  is  the  nearest  port 
of  entry.    The  nearest  light-honse  is  that  at  Blakistone  Island. 

Money  statement 

July  1, 1896,  balance  unexpended $3, 562. 21 

June  30, 1897,  amount  expended  during  fiscal  year 1, 073. 57 

July  1, 1897,  balance  unexpended 2,488.64 

{Amoont  (estimated)  required  for  completion  of  existing  prefect 45, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1899    12, 000. 00 
Submitted  in  compliance  with  requirements  or  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


APPROPRIATIONS. 

The  following  appropriations  have  been  made : 


May  3, 1873 $10,000 

June23,1874 6,000 

March3,1876 5,000 

March5,1879 2,500 

June  14, 1880 5,000 

March3,1881 2,000 

August2,1882 .p,.» 2,000 


August  11, 1888 $5,000 

September  19, 1890 5,000 

July  13, 1892 10,000 

August  17, 1894 5,000 

June3,1896 2,500 

Total 60,000 
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OOMMBRCIAL  STATISTICS. 

[Farnished  by  Mr.  F.  B.  Tnbnuui,  Mount  Holly,  Ya.] 

BeoeipU  and  aMpmenU  by  water. 


Artioles. 


Ckud 

Farm  produce 

Grain 

Lomber 

OyaterB 

Railroad  ties 

€reneral  merohandiae. 
Wood 


1892. 


2bfM. 

10 

100 

400 

600 

6,000 

5,000 

10,000 


1898. 


8 

160 

600 

400 

4,000 

4,600 


8,000 


1894. 


Tons, 
10 
100 
4,500 
6,000 
8,600 
8,000 


8,000 


1896. 


TofU. 

8 

160 

4,000 

6,000 

3,000 

8,000 

90 

1,000 


1890. 


TonM, 

10 

125 

8,500 

400 

500 

2.000 

90 

800 


Tannage  by  years. 


Year. 


1880. 
1890. 
1801. 
1892. 


Tons. 


13,542 

15,826 

02,300 

a21,000 


1898. 
1804. 
1896. 
1890. 


Tons. 


17,068 

25,100 

10,250 

7,425 


a  This  calcolation  Is  for  sailing  Teasels  only.  The  steamers  cany  the  great  bulk  of  grain  and 
merchandise. 

No  new  lines  of  transportation  were  established  in  1896.  It  is  reported  that  the  work 
done  has  materially  lowered  freight  rates.  There  has  been  a  snneral  stagnation  in 
business  during  the  year,  Tery  littie  produce  paying  to  handle  it. 


J  5. 

IMPROVEMENT  OF  LOWER  MACHODOC  CREEK,  VIRGINIA. 

Lower  Machodoc  Greek  is  a  tidal  estuary  of  the  Potomac  Biver, 
which  it  enters  on  the  right,  about  85  miles  below  Washington,  D.  O. 
It  is  the  next  stream  below  Nomini  Greek,  and  its  mouth  is  just  above 
Goles  Point.  The  creek  lies  within  Westmoreland  Gounty,  Va.,  and 
has  a  navigable  length  of  about  4  miles.  The  width  between  banks  at 
the  mouth  is  1  mile,  and  between  the  12-foot  contours  the  channel 
width  exceeds  3,000  feet.  The  lower  part  of  the  creek  for  a  distance  of 
1^  miles  above  the  mouth  is  from  three-fourths  of  a  mile  to  I  mile  in 
width,  with  a  navigable  depth  of  13  feet,  afifording  a  safe  harbor  during 
northeast  to  southeast  storms. 

At  the  ^^  Narrows,"  2  miles  above  the  mouth,  the  stream  suddenly 
contracts  to  a  width  of  650  feet,  and  the  channel  is  obstructed  by  a 
sand  bar,  over  which  but  4  feet  can  be  carried  at  low  tide.  This  bar 
constitutes  the  principal  obstruction  to  navigation. 

On  the  right  there  is  a  projecting  spit  of  sand  about  2,000  feet 
in  length,  called  ^^  Narrows  Beach,"  which  makes  out  from  the  right 
bank,  extending  nearly  across  the  creek  and  along  the  entire  length  of 
the  bar  and  obstructing  and  deflecting  the  natural  flow  of  the  tidal 
currents.  A  shoal  also  extends  out  from  Plumb  Point  on  the  left 
bank  of  the  creek,  just  below.  The  bar  proper,  lying  between  these 
projecting  points,  had  a  ruling  depth  of  4.3  feet,  the  best  water  being 
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on  the  extreme  right  near  Narrows  Beach.  This  was  the  channel 
formerly  used  by  vessels,  and  it  was  qnite  tortuons  and  difficult  to 
navigate.  In  the  center  of  the  stream  the  bar  is  quite  shoal,  having  a 
depth  of  but  little  more  than  1  foot,  while  on  the  left  the  ebb  tide  has 
cut  a  channel  nearly  6  feet  deep  well  below  Plumb  Point.  Borings 
taken  at  the  bar  show  it  to  be  composed  chiefly  of  sand,  with  some 
admixture  of  mud,  clay,  and  shells. 

After  passing  Narrows  Bar  a  depth  of  from  10  to  14  feet  is  found  in 
the  channel,  gradually  shoaling  to  about  9  feet  near  Cupelo  Point,  3 
miles  above  the  mouth,  and  thence  to  about  6  feet  at  Drum  Bay,  the 
head  of  navigation,  4  miles  above  the  mouth.  Above  the  Narrows  the 
bottom  is  quite  soft,  and  the  stream  could  be  navigated  by  vessels 
drawing  a  foot  more  than  the  depths  above  mentioned. 

PRESENT  APPROVED  PROJECT  FOR  IMPROVEMENT. 

The  project  for  the  improvement,  adopted  November  29,  1892,  pro- 
vides for  dredging  a  channel  150  feet  wide  and  9  feet  deep  at  low  tide 
through  the  bar  at  the  Narrows,  at  an  estimated  cost  of  $15,000. 

WORK  DONE  AND  RESULTS  OBTAINED. 

The  sum  of  $7,500  was  appropriated  for  this  improvement  from  July 
13, 1892,  to  June  3,  1896,  inclusive.  Of  this,  $5,70(5.33  were  expended 
by  June  30, 1896.  This  expenditure  resulted  in  dredging  a  channel  at 
the  Narrows  150  feet  wide,  with  depths  at  the  sides  ot  6  feet  and  a  depth 
of  9  feet  for  a  width  of  70  feet  in  mid-channel.  Length  of  the  9-fbot 
channel  dredged,  1,380  feet. 

WORK  DONE  DURING  THE  FISCAL  YEAR  ENDED  JUNE  30,  1897. 

An  examination  of  the  channel  made  in  April,  1897,  showed  that  a 
small  amount  of  shoaling  had  occurred  since  the  dredging  of  April, 
1896.  Under  date  of  June  21, 1897,  advertisement  was  issued  inviting 
proposals  for  the  work  of  dredging  to  be  done  under  the  appropriation 
of  (1,500  made  by  the  act  of  June  3,  1896.  Dredging  for  this  work 
and  for  Nomini,  Occoquan,  and  Aquia  creeks,  Virginia,  to  be  done 
under  one  contract. 

BENEFIT  TO  COMMERCE  AND  NAVIGATION. 

The  steamer  Harry  Randall  of  Randall's  Potomac  River  Line  now,  it 
is  reported,  makes  weekly  trips  from  Washington,  D.  C,  through  the 
channel  to  new  wharves  which  have  been  established  above  Narrows 
Bar,  thus  giving  this  section  an  outlet  to  market. 

Repented  efforts  have  been  made  to  obtain  commercial  statistics  for 
this  work,  and  without  successs.  There  does  not  appear  to  be  any  one 
on  the  ground  who  has  the  necessary  information  or  who  can  obtain 
it  Gonsequently,  there  is  no  adequate  measure  of  the  value  of  the 
improvement. 

PRESENT  CONDITION  OP  THE    IMPROVEMENT  AND  WORK   REQUIRED 

TO  COMPLETE  APPROVED  PROJECT. 

The  dredged  channel,  now  150  feet  wide,  with  least  depth  of  6  feet, 
needs  dredging  to  a  depth  of  9  feet  over  the  entire  width  of  150  feet  in 
order  to  complete  the  project. 
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For  fall  description  and  account  of  this  work,  please  see  Appendix  I 
to  the  Annual  Report  of  the  Chief  of  Engineers  for  1896. 

It  is  proposed  to  carry  on,  this  season,  the  work  of  dredging,  to  be 
done  under  the  appropriation  of  June  3, 1896. 

The  snm  of  $3,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1899,  in  dredging. 

Tbe  project  for  this  work  is  not  regarded  as  capable  of  permanent 
completion,  as  more  or  less  dredging  will  be  required  from  time  to  time 
to  maintain  the  channel. 

The  work  is  in  the  collection  district  of  Tappahannock,  which  is  the  nearest  port 
of  entry.    The  nearest  light- house  is  at  Blackistone  Island. 

Money  statement. 

July  1,  1896,  balance  unexpended $1,793.67 

June  30,  1897,  amount  expended  during  fiscal  year 228.07 

July  1,  1897,  balance  unexpended 1,565.60 

Amount  (estimated)  required  for  completion  of  existing  project 7, 500. 00 

Amount  that  can  be  ]>roti  tably  expended  in  fiscal  year  ending  June  30, 1899      3, 000. 00 
:  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897 


APPBOPRIATIONS. 

The  following  appropriations  have  been  made : 

July  13,1892 $3,000 

August  17,  1894 3,000 

June  3, 1896 1,500 

Total 7,500 


COMMERCIAL  STATISTICS. 


Repeated  efforts  have  been  made  to  obtain  commercial  statistics  for  this  work,  but 
it  has  been  impossible  to  procure  them. 


J6- 

IMPROVEMENT  OF  RAPPAHANNOCK  RIVER,  VIRGINIA. 

The  Bappahaonock  Biver  is  navigable  from  its  month,  in  Chesapeake 
Bay,  to  Fredericksbnrg,  Va.,  a  distance  of  106  miles.  The  lower  part 
of  the  river  lias  the  character  of  a  tidal  estnary,  the  width  varying 
from  1  to  3.5  miles.  The  ruling  depth  at  the  mouth  is  5  fathoms,  and 
this  depth  holds  to  Jones  Point,  28  miles  above,  while  17  feet  can  be 
carried  within  1  mile  of  Tappahannock,  which  is  41  miles  from  the 
mouth.  Above  Tappahannock  the  river  has  a  tortuous  course,  and 
above  Port  Boyal,  29  miles  from  Fredericksburg,  it  flows  between  high 
banks.  The  width  at  Fredericksburg  is  about  350  feet,  gradually 
increasing  to  about  1,500  feet  at  Port  Boyal.  In  1871,  prior  to  the 
inception  of  the  improvement,  6  feet  could  be  carried  to  within  a  mile 
of  Fredericksburg,  and  thence  4  feet  to  the  town. 
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The  Bappahannock  Biver  draiDS  a  large  area  of  agricaltural  coantry 
and  is  subject  to  freshets.  The  highest  known  freshet  occarred  in 
Jane,  1889,  when  the  river  rose  to  32.8  feet  above  low  tide  at  Freder- 
icksburg. The  freshet  slope  falls  below  Fredericksburg  as  the  river 
widens.  Freshets  are  bat  little  felt  at  Port  Boyal,  and  not  at  all  at 
Tappahannock.  They  bring  down  large  quantities  of  sediment  and 
are  the  chief  factors  in  bar  formation.  Tides  range  from  2.5  feet  at 
the  mouth  to  3.4  feet  at  Fredericksburg. 

The  obstructions  to  navigation  lie  between  Tappahannock  and  Fred- 
ericksburg, 65  miles.    The  original  condition  of  the  bars  was  as  follows : 

Naylor  Hole  (44  miles  above  the  mouth). — A  detailed  survey  of  the 
bar,  made  in  1885,  showed  the  least  depth  to  be  10.7  feet.  The  length 
of  the  bar  between  the  15-foot  curves  was  11,000  feet.  Boring  showed 
sand,  mud,  and  gravel. 

Nanzatico  Reach  (72  miles  above  the  mouth  and  4  miles  below  Port 
Boyal). — The  ruling  depth  on  the  bar  is  10.1  feet  (survey  of  1885), 
although  in  the  track  which  can  be  conveniently  followed  by  steamers 
the  depth  is  8.3  feet.  The  length  of  th«  bar  between  the  15  foot  curves 
is  5,540  feet.    The  bar  is  composed  for  the  most  part  of  soft  mud. 

Farleyvale  Bar  (94  miles  above  the  mouth  and  12  miles  below  Fred- 
ericksburg).— In  1881,  before  improvement,  9  feet  could  be  earned  over 
this  bar,  although  the  depth  on  the  best  course  was  but  8.3  feet.  The 
bar  was  composed  of  sand,  mud,  and  gravel,  and  was  about  200  feet 
long  between  the  10-foot  curves. 

Castle  Ferry  Bar  (98  miles  above  the  mouth  and  8  miles  below  Fred- 
ericksburg).— ^The  least  depth  in  1876,  before  improvement,  was  8.4  feet 
and  the  length  between  the  10-foot  curves  1,400  feet.  The  bar  is  com- 
posed of  sand  and  mud. 

Bpottswood  Bar  (102  miles  above  the  mouth  and  4  miles  below  Fred- 
ericksburg).— In  1871  this  bar  was  5,400  feet  long,  with  a  least  depth  of 
6  feet  at  the  "  cross  over,''  where  there  were  three  wrecks  sunk  during 
the  late  war.  Before  improvement  this  was  the  most  troublesome  bar 
on  the  river  below  Fredericksburg  Bar,  and  steamers  often  grounded 
here. 

Pratt  Beach  Bar  (103  miles  above  the  mouth  and  3  miles  below  Fred- 
ericksburg).—rThe  ruling  depth  before  improvement  was  8.1  feet  and 
the  length  between  the  10-foot  curves  about  1,000  feet.  This  bar  is 
formed  of  sand  and  mud. 

Bernard  Bar  (104  miles  above  the  mouth  and  2  miles  below  Freder- 
icksburg).— The  ruling  depth  before  improvement  was  8.1  feet  and  the 
length  between  the  10-foot  curves  about  400  feet.  The  material  is  sand 
and  gravel. 

Pollock  Bar  (105  miles  above  the  mouth  of  the  river  and  1  mile  below 
Fredericksburg). — The  bar  was  about  700  feet  long  in  1882,  before  its 
improvement  was  commenced,  and  the  ruling  depth  7  feet.  At  the 
head  of  the  bar  and  near  the  right  bank  there  was  a  ledge  of  rock  on 
which  the  depth  was  from  6  to  7  feet. 

Fredericksburg  J9ar.— This  bar  commences  1  mile  below  the  railroad 
bridge  at  Fredericksburg  and  extends  up  to  and  along  the  entire  wharf 
front  of  the  town  to  the  bridge.  The  ruling  depth  in  1871  was  4  feet. 
The  bar  was  formed  and  is  constantly  renewed  by  deposits  of  sand 
brought  down  by  the  recurring  freshets.  In  1871  six  wrecks  obstructed 
the  channel  over  this  bar. 

Tho  navigation  of  the  Bappahannock  is  sometimes  obstructed  by 
trees  and  snags  carried  into  the  river  by  freshets. 
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PLAN  OF  IMPROVEMENT  AND  PRESENT  APPROVED  PROJECT. 

The  original  project,  approved  in  1871,  was  to  secore  a  channel  100 
feet  wide  and  10  feet  de  p  by  dredging  and  the  construction  of  dikes 
from  Fredericksburg  to  Tappahanuock^  the  wrecks  obstructing  the 
channel  to  be  removed.  The  first  estimate  of  the  cost  of  this  improve- 
ment was  |8i,760.  In  1879  the  project  was  amended  so  as  to  provide 
for  dredging  a  channel  100  feet  wide  and  10  feet  deep  through  the  bars 
between  Fredericksburg  and  Port  Boyal,  and  one  200  feet  wide  and  15 
feet  deep  between  Port  Boyal  and  Tappahannock,  for  a  larger  class  of 
vessels;  the  depths  secnreil  by  dredging  to  be  maintained  by  a  sys- 
tem of  wing  dams  and  training  dikes,  to  be  built  of  piles  and  sheet 
piling  or  of  piles  and  brush  or  logs,  the  dikes  being  also  required  in 
some  cases  to  secure  the  dredged  material  from  being  carried  back  into 
the  river. 

The  total  cost  of  this  revised  project  was  estimated  as  9381,500. 

WORK  DONE  AND  RESULTS  OBTAINED. 

The  appropriations  for  this  improvement,  from  March  3, 1871,  to  June 
3,  1896,  both  dates  inclusive,  aggregate  9252,500. 

The  sum  expended  to  the  close  of  the  fiscal  year  ending  June  30, 1896, 
is  $241,276.04.  This  resulted  in  improving  the  seven  bars  between 
Fredericksburg  and  Port  Boyal  by  dredging  and  the  construction  of 
dikes  and  the  removal  of  wrecks  and  snags.  The  results  of  the  improve- 
ment at  these  bars  at  the  date  of  the  latest  examinations  are  given  in 
the  following  table: 


Locality. 


Frederickabnrg  Bar,  bdow  steamboat  wharf  < 

Pollock  Bar 

Bernard  Bar 

Pratt  Bar 

Spottawood  Bar 

Caatle  Ferry  Bar 

Paileyvale  Bar 


Depth  at 
low  water 
before  iin< 
proyement. 


Raling  chan- 
nel depth  at 
low  water 
at  date  of 
latest  Burvey . 


Feet. 
8.6  (1897) 
(1894) 
(18W) 
(1894) 
(1894) 
(1894) 
(1894) 


9 

10 
9.2 
&2 
9.6 

10 


!No  work  has  yet  been  done  at  Nanzatico  Beach  and  Naylors  Hole. 

WORK  OP  THE  FISGAX  YEAB  ENDING  JTJNB  30,  1897. 

The  expenditure  of  the  appropriation  of  June  3. 1896,  was  deferred 
until  the  working  season  of  1897.  In  March,  189y,  an  examination  of 
Fredericksburg  Bar  was  made,  in  order  to  obtain  the  data  needed  for 
the  preparation  of  maps  and  specifications  for  the  dredging  and  rock 
excavation  proposed  with  the  fund  available.  The  survey  showed  a 
ruling  depth  of  8.6  feet  at  this  bar. 

Amount  expended  during  the  fiscal  year  ended  June  30,  1897, 
$i  ,271*33,  in  survey  and  miscellaneous  expenses. 

BENEFIT  TO  OOMliEBOE  AND  NAVIGATION. 

The  work  already  done  has  been  of  material  relief  to  existing  navi- 
gation, in  enabling  steamers  and  vessels  which  were  formerly  detained 
at  Spottswood  Bar,  4  miles  below  Fredericksburg,  to  reach  that  city 
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at  all  stages  of  the  tide.  The  raling  depth  at  Spottswood  Bar  has  been 
increased  from  6  to  8.2  feet,  while  that  at  Fredericksbarg  Bar  has 
been  increased  from  4  to  8  feet.  The  freight  tonnage  shows  a  steady 
increase,  and  in  1895  had  reached  a  total  of  151,466  tons. 

In  connection  with  this,  attention  is  invited  to  the  commercial  statis- 
tics herewith. 

PRESENT  OONDITION  OP  THE  IMPROVEMENT  AND  FUTURE  WORK 
REQUIRED  TO  COMPLETE  THE  PRESENT  APPROVED  PROJECT. 

A  draft  of  9  feet  or  more  can  now  be  carried  over  all  bars  below 
Fredericksburg  Bar,  except  Spottswood  Bar,  where  the  ruling  depth  is 
8.2  feet.  At  Fredericksburg  Bar,  the  head  of  navigation  and  a  few 
miles  below  the  head  of  tide  water,  new  deposits  of  sand  are  formed  by 
each  recurring  freshet.  The  experience  of  about  twenty-five  years  indi- 
cates that  the  improvement  of  the  bars  at  and  near  Fredericksburg  can 
not  be  made  permanent,  owing  to  renewed  accretions  from  freshets, 
and  that  frequent  dredging  will  be  needed  for  their  removal,  requiring 
an  annual  appropriation  for  maintenance  of  $7,500.  This  estimate  of 
about  $7,500  for  maintenance  has  appeared  in  the  Annual  Beports  for 
a  number  of  years. 

The  work  remaining  to  complete  the  project  is  the  continuation  of 
dredging  and  dike  construction  necessary  to  secure  the  required  dimen- 
sions of  channel. 

The  $8,000  appropriated  by  the  act  of  June  3, 1896,  and  the  unex- 
pended balance  of  about  $1,900  from  the  appropriation  of  August  17, 
1894,  will  be  expended  during  the  present  fiscal  year  in  dredging  and 
removal  of  some  rock  at  Fredericksburg  Bar. 

The  sum  of  $15,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1899,  in  dredging  and  dike  work. 

The  work  is  in  the  collection  district  of  Tappahannook,  which  is  the  nearest  port 
of  entry.    The  nearest  light-house  is  that  at  Mackistone  Island. 

Money  statement 

July  1,  1896,  balance  unexpended $11,223.96 

June  30,  1897,  amount  expended  during  fiscal  year 1, 271. 33 

July  1,  1897,  balance  unexpended 9,952.63 

f  Amount  (estimated)  required  for  completion  of  existing  project 129, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1899    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


APPROPRIATIONS. 


The  following  appropriations  have  been  made : 


March  3, 1871 $15,000 

June  10, 1872 15,000 

March3,1873 15,000 

June  23, 1874 7,000 

March  3, 1875 5,000 

August  14, 1876 10,000 

August  18, 1878 13,500 

March  3, 1879 10,000 

June  14, 1880 25,000 

March  3, 1881 15,000 

Aagaat2,1882 17,000 


July  5, 1884 $20,000 

August  5. 1886 20,000 

August  11, 1888  ($15,000,  of  which 

$3,000  was  for  Urbana) 12, 000 

September  19, 1890 15,000 

July  13, 1892 20.000 

August  17, 1894 10,000 

June  3, 1896 8,000 

Total 252,500 
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COMMERCIAI.  STATISTICS. 


Tonnaffe  for^—  Tons. 

1888 83,600 

1890 83.830 

1892 *126,333 

1893 •141,760 


Tonnage  for—  Tone. 

1894 •144,070 

1895 *151,466 

1896 *161,196 


Arrivals  and  departures  of  vesaeU,  1896, 

Steam  Yemels: 

Drawing  10  feet  or  more 504 

Drawing  leas  than  10  feet 140 

Sailing  yeBselfl : 

Drawing  10  feet  or  more 836 

Drawing  leas  than  10  feet 216 

Barges,  flatooats,  etc 384 

The  principal  articles  of  commerce  are  grain,  oysters,  fertilizers,  cattle,  farm 
produce,  and  general  merchandise. 

No  new  lines  of  transportation  were  established  in  1896.  It  is  reported  that  the 
work  done  on  this  improyement  has  greatly  reduced  freight  rates,  both  by  rail  and 
water. 


J  7. 

IMPROVEMENT  OF  URBANA  CREEK,  VIRGINIA. 

ITrbana  Greek  is  a  tribatary  of  the  Eappahannock  Eiver,  which  it 
enters  16  miles  above  the  mouth.  Navigation  was  obstructed  in  1874 
by  a  bar  outside  the  mouth,  over  which  but  6.5  feet  could  be  carried  at 
low  tide.  In  1882,  after  the  improyement  bad  been  commenced,  a  shoal 
within  the  creek,  having  a  least  depth  of  7  feet,  and  near  the  town  of 
Urbaua,  was  regarded  as  an  obstruction  to  steamboat  navigation. 

PLAN  OP  IMPBOVIBMENT  AND  APPROVED  PROJECT. 

The  approved  project,  adopted  in  1^79,  was  the  excavation  of  a 
channel  150  feet  wide  and  10  feet  deep  tbroagh  the  outer  bar,  at  an 
estimated  cost  of  920,000.  The  project  was  modified  in  1883  so  as  to 
include  dredging  a  channel  through  the  shoal  within  the  creek,  and  in 
1888  so  as  to  include  a  system  of  dikes  or  jetties  along  the  sand  spit 
at  the  mouth  to  prevent  the  natural  channel  from  closing.  The  revised 
estimate  for  the  entire  project  was  $34,580. 

Owing  to  the  exposed  i>osition  of  the  channel  through  the  outer  bar 
the  work  suffered  deterioration  from  the  action  of  northwesterly  winds, 
which  caused  shoaling  in  the  channel  and  a  diminution  in  its  widtli. 
In  April,  1897,  a  survey  was  made  to  determine  the  extent  of  change 
in  the  channels.  From  the  map  of  this  survey  an  estimate  was  made 
in  June,  1897,  of  the  cost  of  completing  the  project  by  means  of  dredg- 
ing and  of  a  jetty  to  protect  the  channel  dredged  through  the  outer 
bar.  This  cost,  added  to  the  amounts  expended  to  date,  makes  the-esti- 
mated  cost  of  the  present  approved  project  $70,000. 

WORK  DONE  AND  RESUIiTS  OBTAINED. 

The  appropriations  for  this  work  from  March  3, 1879,  to  June  3, 1896, 
aggregated  $30,500.  The  amount  expended  to  June  30, 1897,  inclusive, 
was  $27,441.80.    It  resulted  in  a  channel  10  feet  deep  and  from  130  to 

*  Famished  by  Mr.  WilUam  D.  Soott,  Fredericksburg;  Va. 
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150  feet  wide  tlirough  tbe  outer  bar,  while  a  channel  10  feet  deep  and 
from  80  to  170  feet  wide  had  been  dredged  at  the  shoal  within  the  creek, 
although  the  recent  examinations  indicate  some  deterioration  at  the 
last-named  locsdity. 

WORK  OF  THE  FISCAL  TEAB  ENDING  JUNE  30,  1897. 

The  field  work  consisted  in  the  survey  already  mentioned. 
Amount  expended  during  the  fiscal  year,  $99.10,  in  survey  and  mis- 
cellaneous expenses. 

BENEFIT  TO   GOMMEBCE  AND  NAVIGATION. 

The  improvement  has  been  of  benefit  to  trade  and  navigation  by  per- 
mitting the  entrance  of  sailing  vessels  to  the  creek  and  enabling  one 
of  the  steamers  of  the  Weems  Line,  Bi«ltimore  to  Fredericksburg,  to 
enter  tbe  creek  through  the  channel  and  land  directly  at  the  town 
instead  of  at  Urbanna  Wharf  on  the  Eappahannock,  1.5  miles  from  the 
town. 

The  accompanying  statistics  show  the  value  of  the  commerce  depend- 
ing upon  the  improvement. 

PRESENT  CONDITION  OF  THE  IMPROVEMENT  AND  FURTHER  WORK 
REQUIRED  TO  COMPLETE  THE  APPROVED  PROJECT. 

The  channel  through  the  outer  bar  is  now  from  130  to  150  feet  wide 
and  10  feet  deep.  Within  the  creek  a  comparatively  small  part  of  the 
channel  is  now  10  feet  deep,  although  8  feet  can  be  carried  to  the 
Urbanna  Wharf. 

The  work  required  to  complete  the  project  is  completion  of  the  outer 
channel  to  the  depth  of  10  feet  and  width  of  150  feet,  some  dredging 
at  the  turn  at  the  inner  end  of  this  channel,  the  dredging  of  the  pro- 
posed channel  within  the  creek,  and  the  construction  of  the  jetty  on 
the  left  of  the  outer  channel.  Experience  shows  that  the  brush  and 
oyster-shell  jetties  proposed  in  the  modified  project  of  1885  will  not  be 
sufficiently  substantial  to  withstand  the  action  of  waves  daring  north- 
west winds,  and  the  estimate  of  cost  of  the  neces^ry  jetty  work  is 
based  upon  the  use  in  the  jetty  of  a  hearting  of  oyster  shells  covered 
with  heavy  stone. 

With  the  funds  available  from  the  appropriation  of  $3,000  made  by 
act  of  Congress  of  June  3, 1896,  it  is  proposed  during  the  present  season 
to  complete  the  dredging  required  in  the  outer  channel. 

The  sum  of  $20,000  can  be  profitably  expended  during  the  fiscal 
year  ending  June  30, 1809,  in  dredging  and  in  commencing  construction 
of  the  jetty  for  maintaining  the  depth  in  the  oater  channel. 

For  more  complete  account  of  this  improvement  see  last  annual 
rei)ort. 

Urbana  is  a  port  of  entry  in  the  coUeotion  district  of  Tappaliannock.  The  nearest 
light-hoose  is  that  at  Bowler  Rook. 

Money  statement  - 

July  1,  ISSgJbalance  unexpended $3,058.20 

Jane  dO,  1897,  amount  expended  daring  fiscal  year 99. 10 

Jaly  1, 1897,  balance  anexpended 2,959.10 


< 


'  Amoant  (estimated )  required  for  completion  of  existing  project 39, 500. 00 

Amount  thatcan  beprofitably  expended  in  fiscal  year  enmng  June 30/1899  20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18496  and  1867  and  of  sundry  civil  uct  of  Juue4, 1897. 
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APPROPRIATIONS. 

The  following  appropriationB  have  been  made : 


March  3,1879 $5,000 

Jnnel4,  1880 2,500 

March  3, 1881 4,000 

Anga6t2,1882 4,000 

Angnst  11, 1888  ( included   in  an 
appropriation    of    $15,000    for 

Rappahannock  River) 3, 000 


September  19, 1890 $3,000 

July  13, 1892 3.000 

August  17,1894 3,000 

June3,  1896 3,000 

Total 30,500 


COBOfBRCIAL  STATISTICS. 


Calendar  year— 


1»1 
1892 
1893 
1894 
1896 


Reported 

by  Mr.  F.  A. 

Brifltow. 


Tons, 
19,500 
20,006 
56,885 
82,395 
M,530 

137,485 


Reported 

by  Mr.  J.  D. 

Qreuitt. 


Tont, 
.22,100 
17,126 
61,290 
88.305 
92.820 
188,925 


The  principal  articles  of  commerce  are  oysters,  tobacco,  railroad  ties,  coal,  grain, 
and  lumber. 

Arrivala  and  departures  of  vessels,  1896, 


Description. 


Steamers  drawing  10  feet  or  more 

Steamers  drawing  leaA  than  10  feet 

Sail  Teasels  drainng  10  feet  or  more « 

Sail  vessels  drawing  leas  than  10  feet 

Bargee,  flatboata,  etc 

Total 


Reported 

by  Mr.  F.  A. 

Bristow. 


1,640 


Rep<nrted 

by  Mr.  J.  D. 

Gressitt. 


200 

200 

40U 

800 

20 

84 

1,000 

1,800 

20 

20 

1,744 


A  daily  mail  steamer  line,  running  from  Carters  Creek,  or  Irvington,  to  Urbana, 
-was  established  during  1896.  It  is  reported  that  the  work  done  on  this  improvement 
has  greatly  reduced  might  rates  and  permitted  the  use  of  larger  vessels. 


IMPROVEMENT  OF  YORK  RIVER,  VIRGINIA. 

The  York  Kiver  is  formed  by  the  union  of  Mattaponi  and  Pamnnkey 
rivers  at  West  Point,  Va.,  is  41  miles  in  length,  and  empties  into  Ghesa- 
peBke  Bay  aboat  16  miles  above  Old  Point.  Entering  the  river,  24  feet 
can  be  carried  for  32  miles  ap  to  Potopotank  Bar,  9  miles  below  West 
Point.  In  1880  the  mling  depth  on  this  bar  was  18.5  feet,  and  its 
length  between  the  20foot  curves  was  2,200  feet.  The  next  obstruc- 
tion to  navigation  is  West  Point  Bar,  which  commences  about  2  miles 
below  West  Point  and  extends  up  to  West  Point.  Before  improvement 
it  had  a  ruling  depth  of  15.5  feet.  West  Point  is  the  shipping  point  of 
the  Richmond  and  West  Point  Terminal  Railroad  system.  The  wharves 
from  which  shipments  are  made  are  built  within  the  mouth  of  Pamun- 
key  BivtT,  and  further  obstruction  to  navigation  is  found  in  shoal  water 
ill  front  of  these  wharves. 
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The  original  project  adopted  in  1880  proposed  the  dredging  of  a  chan- 
nel 22  feet  deep  and  200  feet  wide  throagh  the  bars  at  Potopotank  and 
West  Point,  with  an  increased  width  at  the  wharves  at  West  Pointj^ 
In  1884,  on  account  of  the  increased  trade,  the  project  was  modified  by 
increasing  the  width  of  the  proposed  channel  to  400  feet,  at  a  total  esti- 
mated cost  of  $256,000.  In  1887  the  project  was  again  amended  to 
include  the  construction  of  a  dike  along  the  right  bank  of  the  river  at 
West  Point  Bar,  in  order  to  prevent  the  deposit  of  silt  in  the  dredged 
channel. 

The  estimated  cost  of  the  dike,  which  was  to  be  constructed  of  piles 
and  sheet  piling  and  to  be  8,800  feet  in  length,  was  $52,800.  The  total 
cost  of  this  revised  estimate,  which  is  that  of  tibe  present  project  as 
approved,  then  became  $308,800. 

WORK  DONE   AND  RESULTS   OBTAINED. 

The  first  appropriation  for  this  work  was  made  June  14, 1880.  The 
total  of  appropriations  to  include  that  of  June  3, 1896,  is  $229,750. 
The  total  expended  to  June  30, 1896,  is  $210,305.17.  It  resulted  in  a 
dredged  channel  105  feet  wide  and  22  feet  deep  at  Potopotank  Bar  and 
a  channel  through  West  Point  Bar  22  feet  deep  and  from  160  to  260  feet 
in  width.  This  latter  channel  shoaled  and  narrowed  in  parts  and  was 
redredged.  A  training  dike  7,639  feet  in  length  was  constructed  at 
West  Point  Bar.    The  last  dredging  done  was  in  1895  at  West  Point  Bar. 

OPERATIONS  FOR  THE  FISCAL.  YEAR  ENDED  JUNE  30,   1897. 

An  examination  of  the  work  at  West  Point  Bar  made  in  April,  1897, 
showed  that  the  part  of  the  channel  dredged  in  1895  was  in  serviceable 
condition,  it  having  a  navigable  depth  of  22  feet  or  more  and  a  width 
of  150  to  200  feet. 

BENEFIT  TO  COMMERCE  AND  NAVIGATION. 

A  large  and  important  commerce  has  been  benefited  by  this  improve- 
ment. West  Point  has  been  for  many  years  the  cotton-shipping  point 
for  the  Southern  Bailway  Company,  and  72,235  tons  of  cotton  and 
206,706  tons  of  general  merchandise  were  shipped  here  in  1894,  the 
total  tonnage  of  that  year  being  379,808.  Seven  hundred  and  fifty- 
eight  steamers  drawing  over  10  feet  arrived  and  cleared  in  1894,  a  large 
proi>ortion  being  ocean  steamers  carrying  cotton  to  foreign  ports.  In 
connection  with  this  attention  is  invited  to  commercial  statistics  here- 
with. The  Southern  Railway  Company  has  recently  established  a  new 
terminal  and  shipping  point  at  Norfolk,  Va.  The  freight  carrying  on 
the  river  has  considerably  fallen  off  in  consequence,  as  reported,  of 
this  transfer.  Statistics  of  the  commerce  of  the  river  for  the  years 
1891-1894  are  appended  to  this  repoi-t.  Repeated  efforts  have  been 
made  to  procure  statistics  for  subsequent  years,  but  it  has  been  impos- 
sible to  obtain  them.  As  bearing  upon  this  matter  of  the  commerce  of 
the  river,  letters  were  addressed  to  several  lines  interested  in  the  nav- 
igation of  the  river.    Following  are  copies  of  the  correspondence: 

United  States  Engineer  Office, 

Washington,  D.  C,  June  11, 1897, 

Dear  Sir:  The  project  for  the  improYementof  York  River  proposes  a  channel 400 
feet  wide  and  22  feet  deep  at  low  tide  through  Potopotank  and  West  Point  bars, 
these  dimensions  of  channel  having  been  proposed  to  accommodate  the  ocean-going 
steamers  which  have  heretofore  received  t  heir  cargoes  at  West  Point,  V a.  The  recent 
removal  by  your  company  of  the  terminal  and  plant  for  cotton  shipments  ttom  West 
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Point  to  Norfolk^  Ya.,  raises  the  question  as  to  whether  the  present  and  fatnie  needs 
of  commerce  at  West  Point  may  not  be  sufficiently  met  by  a  channel  of  smaller 
dimensions. 

I  should  be  greatly  obliged  for  an  expression  of  your  views  on  this  subject,  and 
for  a  statement  as  to  the  number  and  draft  of  steamers  which  now  or  are  likely, 
within  a  few  years,  to  be  engaged  in  the  transportation  of  passengers  or  freight  for- 
warded o?er  your  lines  to  or  from  West  Point,  Ya. 

Yery  respectfully,  Chas.  J.  Aiajes, 

lAeut,  Col,,  Corps  of  Mnginears, 
Mr.  W.  H.  Grbbk, 

General  Superintendent  Southern  Bailway  Company. 

Southern  Railway  Company, 
Office  of  General  Superintendent, 

Waehingion,  D,  C,  June  14, 1897. 

Dear  Sir:  On  my  return  this  morning  I  find  yours  of  the  11th.  In  re^lv  would 
say  West  Point,  Ya.,  is  one  of  the  water  terminals  of  this  company,  and  will  remain 
so.  We  are  not  only  prepared  but  it  is  our  purpose  to  handle  foreign  shipments  of 
cotton,  etc.,  from  that  point  when  offered. 

I  think  channel  400  feet  wide  and  22  feet  deep  at  low  tide  through  Potopotank  and 
West  Point  bars  should  be  giyen;  in  flEMt,  it  would  be  better  for  commerce  if  the 
channel  was  25  feet. 
Yours,  truly, 

W.  H.  Green. 
Lieut.  Col.  Charles  J.  Allen, 

Corps  of  B>ngineer9, 

United  States  Engineer  Office, 

Washington,  D.  C,  June  12, 1897. 

Dear  Sir:  The  plan  for  improyement  of  York  River,  Yirginia,  which  has  been 
in  progress  for  a  number  of  years  past,  as  appropriations  have  been  made  by  Con- 
gress, proposed  to  secure  a  channel  400  feet  wide  and  22  feet  deep  at  low  water 
through  Potopotank  and  West  Point  bars?    These  dimensions  of  channels  were  pro 

Eosed  with  a  view  to  accommodating  the  large  ocean-going  steamers  which  have 
eretofore  received  cargoes  at  West  Point,  Ya. 

The  recent  removal  of  the  Southern  Railroad  terminal  from  West  Point  to  Nor- 
folk, Ya.,  raises  the  question  whether  depths  of  22  feet  in  York  River  are  now  neces- 
sary, and  whether  tne  present  and  future  needs  of  commerce  may  not  be  met  by 
channels  of  less  depth  than  22  feet  and  less  width  than  400  feet. 

I  should  be  greatly  obliged  for  an  expression  at  an  early  day  of  your  views  in 
this  matter,  ana  also  for  a  statement  as  to  the  number  and  draft  of  steamers  which 
are  now  engaged  in  navigation  of  the  York  River,  as  well  as  those  which  are  likely 
within  a  few  years  from  now  to  be  engaged  in  the  transportation  of  passengers  or 
freight  on  that  river. 

Yery  resi^eotftdly, 

Chas.  J.  Allen, 
lAeut.  Col.,  Corps  of  Engineers. 

President  of  the  Old  Dobonion  Steamship  Company, 

New  York  City. 

A  similar  letter  was  addressed  to  the  president  of  the  York  BiYer 
line  of  steamers.  No.  630  Light  street,  Baltimore,  Md. 

Old  Dominion  Steamship  Company, 

New  York,  June  14,  1897. 

Dear  Sm:  I  have  yonis  of  the  11th,  referring  to  contemplated  improvements  in 
the  channel  of  the  York  River  near  West  Point. 

In  reply  I  beg  leave  to  si^  that  I  am  not  personally  sufficiently  familiar  with 
the  navigation  of  the  York  Kiver  to  be  justified  in  expressing  any  opinion.  The 
removal  of  the  terminal  station  of  the  Southern  Railway  from  West  Point  has  obvi- 
ated the  necessity  for  large  vessels  going  there,  and  1  presume  it  is  rare  that  a  vessel 
drawing  18  feet  of  water  will  go  up  there. 

Yery  few  coastwise  steamers  draw  20  feet.  The  largest  ships  that  we  have  are 
sometimes  loaded  to  19  feet,  but  very  rarely,  and  I  assume  that  the  York  River  and 
Baltimore  boats  do  not  draw  over  14  feet. 

While  1  do  not  wish  to  discourage  the  improvement  of  the  river,  I  have  some  doubt 

as  to  its  advisabiU^  under  the  present  circumstances. 

Yery  respeotnilly, 

H.  A.  Bourne,  President. 

Charles  J.  Allen, 

lAm^te/M/nUCoUmelp  Corps  of  Engineers. 
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[Baltimore,  ChesApeake  and  Rkthmond  Steamboat  Company— Baltimore  and  Noifolk  Line— York 

Biver  Line.] 

Baltimore,  June  17, 1897, 

Dear  Sir:  I  am  in  receipt  of  yonr  letter  of  Jane  11.  referring  to  the  appropria- 
tions made  bv  Congress  to  secure  a  channel  400  feet  wide  and  22  feet  deep  at  low 
water  throagh  Potopotank  and  West  Point  bars. 

The  Southern  Railway  Company,  a  system  of  about  6,000  miles,  permeating  as  it 
does  the  entire  South,  have  now  three  deep-water  termini,  one  at  BruuswicE,  Ga., 
one  at  Norfolk,  Va.,  and  still  propose  to  retain  and  operate  such  portions  of  their 
through  traffic  when  same  can  be  done  profitably  through  West  Point. 

I  therefore  do  not  consider  that  the  transfer,  for  the  time  being,  of  a  portion  of 
the  coaatwise  and  foreign  traffic  A*om  West  Point  to  Norfolk  should  in  any  way 
preclude  the  necessity  of  deepening  the  channel  in  such  manner  that  would  be  of 
material  benefit,  both  to  the  present  and  future  needs  of  commerce  at  the  latter 
port,  as  I  am  well  advised  that  the  Southern  Railway  Company  do  not  contemplate 
abandoning  West  Point,  but  on  the  contrary  it  is  their  purpose  to  handle  foreign 
shipments  of  cotton,  tobacco,  and  other  products  via  West  Point  at  any  and  all 
times  that  same  can  be  done  equally  as  advantageously  as  from  other  ports. 

I  do  not  consider  that  the  number  and  draft  of  Bt<eamers  which  are  now  engaged 
in  the  operation  of  the  York  River  for  the  moment  should  in  any  way  affect  this 
proposed  improvement,  from  the  fact  that  we  do  not  know  at  what  time  necessity 
may  rocjaire  us  to  materially  increase  our  steamer  movement  to  that  port,  and 
without  restriction  as  to  their  draft  of  water. 
Respectfully, 

Rbubkn  Foster. 

Charles  J.  Allen, 

Lieutenant- Colonel,  Corps  of  Engineers. 

CONDITION  OP  THE  IMPROVEMENT  AND  FUTURE  WORK  REQUIRED 

TO  COMPLETE  THE  PROJECT. 

Up  to  1894  the  absence  of  contraction  works  prevented  the  securing 
permanent  results  from  the  dredging  at  West  Point  Bar.  The  dike  at 
that  bar,  constructed  in  1893  and  1894,  is  evidently  having  good  effect 
in  maintaining  the  dredged  depth,  and  its  extension  is  desirable. 

The  ruling  depth  from  the  sea  to  West  Point  may  be  stated  as  20 
feet  at  low  tide. 

The  work  remaining  to  be  done  under  the  approved  project  is  com^ 
pletion  of  dredging  at  Potopotank  and  West  Point  bars  and  completion 
of  the  dike  at  the  latter  named  bar. 

In  view. of  the  above-noted  change  in  present  trade  conditions, 
reported  as  largely  due  to  the  establishment  of  a  new  shipping  terminal 
at  Norfolk,  Va.,  the  necessity  for  nndertaking  to  immediately  complete 
the  dredging  through  the  bars  to  the  extreme  width  of  400  and  depth 
of  22  feet  contemplated  in  the  project  becomes  a  question  for  carefal 
consideration.  The  United  States  has,  however,  already  expended 
nearly  $211,800  on  this  improvement,  and  it  would  undoubtedly  be  a 
judicious  expenditure  of  money  to  complete  at  present  such  portions 
of  the  project  as  would  maintain  the  chaunels  already  dredged  so  that, 
whenever  required,  work  under  the  full  project  could  be  resumed.  As 
already  stated,  the  dike  at  West  Point  Bar  is  having  good  effect  in 
maintaining  the  dredged  depth  at  that  bar.  The  extension  of  this  dike 
for  about  3,500  feet  to  a  point  about  opposite  the  lower  end  of  the 
second  reach  of  the  channel  would,  it  is  believed,  maintain  this  part  of 
the  channel  and  be  an  advisable  expenditure. 

It  is  also  desirable  that  a  complete  survey  of  the  two  bars,  Potopo- 
tank and  West  Point,  be  made  in  order  to  ascertain  their  exact  present 
condition  and  the  amount  of  dredging  yet  required  for  their  chaunels. 

Former  appropriations  will  be  applied  during  the  present  year  to 
work  under  the  present  project. 

The  work  is  in  tlie  collection  tlistrict  of  Richmond,  which  is  the  nearest  port  of 
entry.    The  nearest  light-house  is  Bell  Rock,  in  the  Fifth  light-house  district. 
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Money  statement. 

July  1, 1896,  balanee  luiexpended $19, 444. 83 

Jnne  30,  1^,  amount  expended  during  fiscal  year 1, 472. 95 

July  1,  1897,  balance  unexpended 17,971.88 

July  1,  1897,  outstanding  liabilities 10.00 

July  1,  1897,  balance  available 17,961.88 


'Amount  (estimated)  required  for  completion  of  existing  project 79,050. 00 

J  Amount  that  can  be  profitably  expended  in  fiscalyear  ending  Jnne  30,1899    20, 000. 00 
'^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


APPROPRIATIONS. 

The  following  appropriations  have  been  made : 


June  14,  1880 $10,000 

March  3, 1881 25,000 

August  2, 1882 25,  000 

July  5, 1884 20,000 

Augusts,  1886 18,750 

August  11, 1888 30,000 


September  19, 1890 $30,000 

July  13, 1892 35,000 

August  17, 1894 20,000 

June  3, 1896 16,000 

Total. 229,750 


COMMERCIAL  STATISTICS. 

[Fumiahed  by  Mr.  E.  T.  Lamb,  West  Point,  Ya.] 

BeoeipU  and  ghipments. 


CIam  of  goods. 


Coal 

Cotton 

Fnnnprodnoe 

Grain 

Iron 

Lumber 

Oysters 

General  merchandise 

Railroad  ties 

Tobaooo 

Wood 


1801. 

1892. 

1898. 

Tont. 

Tons. 

Tont. 

10,  MO 

10,498 

10,428 

89,227 

63,742 

67,485 

5,641 

8,500 

4,000 

3,220 

100 

48,897 

45,501 

45,033 

7,848 

6,081 

7,375 

12,400 

2,780 

3,200 

70,030 

191. 462 

188,054 

14,140 

5,000 

6,500 

175 

8,500 

10,000 

45,900 

8,495 

0,220 

1804. 


Tont. 

20,000 

72,236 

5,000 

150 

41,227 

8,175 

2,500 

206,706 

1,600 

12, 115 

10,100 


Vessels  arriving  and  departing. 


Class. 


Steamers  drawing  10  feet  or  more. 
Steamers  drawing  less  than  10  feet 
Vessels  drawing  10  feet  or  more ... 
Vessels  drawing  less  than  10  feet. 
Barges,  flatboats,  etc 


1891. 

1892. 

1893. 

727 

724 

792 

104 

208 

811 

178 

96 

90 

824 

190 

204 

191 

18 

21 

1804. 


758 
310 

95 
200 

10 


Statement  of  t&nnage  hy  years. 


Reported  for^  Tons. 

1888 285,480 

1889 328,353 

1890 418,190 

1891 304,338 

Repeated  efforts  were  made  to  obtain  oommercial  statiBticslfor  1895  and  1896,  but 
they  oould  not  be  procured. 


Reported  for—  Tons. 

ft92 345,559 

1893 351,390 

1894 379,808 
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J  9. 

IMPROVEMENT  OF  MATTAPONI  RIVER,  VIRGINIA. 

The  Mattaponi  and  Pamunkey  rivers  unite  at  West  Point,  Ya.,  to 
form  the  York  Biver.  The  Mattaponi  is  navigable  for  small  steamers 
and  vessels  from  its  month,  at  West  Point,  to  Aylett,  a  distance  of  38.8 
miles,  and  can  bo  made  navigable  for  small  barges  for  16  miles  above 
Aylett,  to  Monday  Bridge.  The  obstractions  to  6.6-foot  navigation 
below  Aylett  are  as  follows: 


Designation. 


Line  Tree  Bar. . . 

Latan6  Bar 

KobinHon  Bar  . . . 
Presqiie  Isle  Bar 

Sale  Bar 

Walker  Bar 

Jones  Bar 


Distance 

above 

Lon^irth 

West- 

of  bar. 

point,  Ya. 

MUe.^. 

Feet. 

81.4 

2,100 

82.9 

4,500 

33.9 

8,500 

85.1 

1,600 

85.6 

1,000 

36.4 

1,900 

37.8 

050 

Rilling 
depth  Hi 
low  tide. 


Feet. 


3.8 

3 

2.8 

3.3 

3.1 

2.4 

3.1 


Above  Aylett  there  are  namerous  bars,  but  no  work  on  them  was 
proposed.  The  river  was  also  obstructed  by  snags,  overhanging  trees, 
and  wrecks. 

PLAN  OF  IMPROVEMENT  AND  PRESENT  PROJECT. 

The  original  project,  adopted  in  1880,  provided  for  the  removal  of 
snags,  logs,  leaning  trees,  Avrecks,  etc.,  below  Monday  Bridge  and  the 
improvement  of  the  bars  below  Aylett,  so  as  to  give  a  depth  of  5.5  feet 
at  low  tide  and  a  channel  width  of  40  feet. 

This  project  was  extended  by  the  terms  of  the  river  and  harbor  act 
of  July  13,  1892,  which  provided  for  the  removal  of  snags  up  as  far  as 
Guineas  Bridge,  near  Milford  Station,  on  the  Eichmond,  Fredericksburg 
and  Potomac  Bailroad.    Estimated  cost  of  project,  $72,100. 

WORK  DONR  AND  RESULTS  OBTAINED. 

From  June  14, 1880,  to  June  3,  1896,  nine  appropriations  were  made 
for  this  improvement,  aggregating  $29,800.  Of  this  sum  there  was 
expended  to  June  30, 1896,  inclusive,  $24,501,80,  which  resulted  in  the 
removal  of  snags,  logs,  and  overhanging  trees  from  the  river  between 
Kobinson  Bar  and  Monday  Bridge  and  in  keeping  the  river  below 
Aylett  clear  of  such  obstructions,  and  also  in  the  construction  of  2,297 
linear  feet  of  dike  at  Bobinson  Bar. 

The  field  operations  of  the  fiscal  year  ended  June  30, 1897,  consisted 
in  examinations  of  Line  Tree  and  Latan^  bars.  Under  date  of  June 
25, 1897,  advertisement  was  issued  inviting  proposals  for  dredging  at 
those  bars,  and  also  for  dredging  in  Pamunkey  River,  Virginia.  It  is 
proposed  to  include  both  these  works  in  one  contract. 

Amount  expended  during  fiscal  year  1897,  $292.41  in  survey  and 
engineering  and  ofQce  expenses. 

BENEFIT   TO  COMMERCE  AND  NAVIGATION. 

The  work  already  done  upon  this  river  has  been  of  benefit  to  existing 
commerce,  notwithstanding  that  much  of  it  has  had  to  be  done  over 
again,  as  snags  and  other  obstructions  form  in  greater  or  less  degree 
after  every  freshet.  Before  any  work  of  improvement  was  undertaken 
the  trade  was  limited.  There  is  now  one  steamer  plying  between  West 
Point  and  Walkerton  (29  miles).    Above  this  point  a  lighter  draft 
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steamer  mns  to  Aylett,  38.8  miles  above  West  Point.  Below  Walker- 
ton  numerous  vessels  load  with  wood,  lumber,  etc.,  for  coast  ports.  The 
total  freight  tonnage  for  1894  was  39,300  tons.  In  this  connection  see 
commercial  statistics  herewith. 

PRESENT  CONDITION  OP  THE  IMPROVEMENT  AND  FUTURE  WORK 
REQUIRED  TO  COMPLETE  THE  APPROVED  PROJECT. 

The  snags,  logs,  and  similar  obstructions  have  been  removed  between 
Robinson  Bar  and  Monday  Bridge.  Bobinson  Bar  has  been  partly 
improved  by  the  construction  of  dikes. 

The  work  reiuaining  to  be  done  under  the  existing  project  is  as  fol- 
lows: The  completion  of  the  dikes  at  Bobinson  Bar  and  the  construc- 
tion of  those  proposed  at  Latan6  Bar  and  the  dredging  of  channels  at 
all  of  the  bars  below  Aylett  having  a  ruling  depth  of  less  than  5.5  feet. 
Snags  and  fallen  trees  accumulate  each  year  and  will  require  removal. 

With  the  funds  available  from  the  appropriation  of  $2,600  by  the  act 
of  June  3, 1896,  and  the  balance  ($2,5(K))  of  funds  available  from  pre- 
ceding appropriations,  it  is  proposed  to  do  the  dredging,  proposals  for 
which  were  invited  by  advertisement  June  25, 1897. 

The  sum  of  $3,500  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1899,  in  dredging  and  removal  of  obstructions. 

The  work  is  iu  the  collection  district  of  Richmond,  which  is  the  nearest  port  of 
entry.    The  nearest  light-hoase  is  Bell  Rock,  Virginia. 

Money  statement 

Jnly  lylSQS,  balance  unexpended $5,298.20 

Jnno  «iO,  1897,  amount  expended  during  fiscal  year 292. 41 

July  1, 1897,  balance  unexpended 5, 005779 

July  1,1897,  outstanding  liabilities 5.00 

July  1, 1897,  balance  available 5, 000. 79 

Amount  (estimated)  required  for  completion  of  existing  project 42, 300. 00 

I  Amount  that  can  be  profitably  expended  in  fiscalyear  ending  June  30,1899      3, 600. 00 
"^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


APPROPRIATIONS. 

The  following  appropriations  have  been  made : 


June  14, 1880 $2,500 

March  3, 1881 3,300 

JnJy5,188'l 2,500 

Augusts,  1886 5,000 

August  11, 1888 3,000 

September  19, 1890 3,000 


July  13, 1892 $4,000 

August  17,  1894 4,000 

June3, 1896 2,500 


Total 29,800 


COMMERCIAL  STATISTICS. 

Receipts  and  shipments. 


Class  of  goods. 


Coal 

Farm  products 

Grain 

Lumber 

Merchandise  . . 

Ties 

Wood 


ToUl 


Calendar  year — 


1890. 


1801. a 


1882.  a 


T&TIS. 


7,700 

10,400 

6,900 

7,650 


32,650 


Tona. 


2,400 
1,000 
1,200 
8,120 
5,640 
38,700 


52,060 


Tons. 


5,600 

15,570 

5,000 

6,620 


32,600 


a  Furnished  by  Mr.  £.  T.  Lamb,  Westpoint,  Va. 


Tons. 


300 

100 

6,200 

17,820 

5,260 

6,740 


36,420 


1893. a    I    1894. a 


Tons. 

1,000 

500 

350 

6,000 

16,000 

3,200 

12,250 


39,300 
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Vessels  arriving  and  departing  during  1894. 


ClftM. 


Steam,  drawing  less  than  10  feet. 

Sail,  drawing  10  feet  or  more 

Sail,  drawing  less  than  10  feet. . . 
Barges,  flatboate,  etc 

Total 


Number. 


870 


Tonnage. 


175 

9,000 

100 

30,000 

90 

15,000 

5 

400 

54,400 


Repeated  efforts  were  made  to  obtain  oommercial  statistics  for  1S95  and  1896,  bat 
they  could  not  be  procored. 


J   lO. 

IMPROVEMENT  OF  PAMUNKEY  RIVER,  VIRGINIA. 

The  Pamunkey  River  is  navigable  from  its  mouth  at  West  Point,  York 
River,  to  Hanovertown  or  Dabney  Ferry,  a  distance  of  about  59  miles. 
Seven  feet  of  depth  at  low  water  can  be  carried  to  Buckland  Bar,  38^ 
miles  above  West  Point.  Above  this  bar  are  six  other  bars  extending 
along  the  river  for  a  distance  of  about  15^  miles,  on  which  the  ruling 
depths  vary  from  1 J  to  6J  feet,  excepting  on  the  upi)er,  or  Indian  Table, 
bar,  which  is  exposed  at  low  tide.  In  addition  to  these  bars  naviga- 
tion was  originally  obstructed  by  numerous  wrecks,  logs,  snags,  and 
overhanging  trees. 

PLAN  OP  IMPROVEMENT  AND  PRESENT  PROJECT. 

The  project  for  the  improvement,  adopted  in  1880  and  amended  in 
1885,  provided  for  7-foot  navigation  from  West  Point  to  Bassett  Ferry,- 
47 miles;  thence  5-foot  navigation  to  Wormley  Landing,  54  miles  above 
West  Point,  and  thence  3-foot  navigation  to  Hanovertown,  the  7-foot 
channel  to  be  100  feet  wide  and  the  remainder  40  feet  wide. 

The  wrecks,  snags,  logs,  and  trees  obstrncting  navigation  between 
Garlick  Ferry  and  Hanovertown  were  also  to  be  removed. 

The  cost  of  this  amended  project,  and  which  is  the  present  project, 
was  estimated  as  $28,500. 

WORK  DONE  AND  RESULTS  OBTAINED. 

From  June  14, 1880,  to  June  3, 1896,  inclusive,  the  total  of  appropri- 
ations for  this  improvement  was  $25,500.  The  amount  expended  to 
include  June  30,  1896,  was  $21,509.01.  It  resulted  in  the  following 
work :  The  necessary  snagging  plant  was  constructed  for  use  on  this 
and  contiguous  streams,  and  all  logs,  snags,  and  overhanging  trees 
obstructing  navigation  removed  from  the  upper  part  of  the  river  between 
Hanovertown  and  Whitehouse,  a  distance  of  30  miles,  the  snagging 
operations  having  been  repeated  under  successive  appropriations  in 
order  to  remove  the  obstructions  brought  in  by  freshets  each  year. 
Parts  of  wrecks  obstructing  navigation  have  been  removed  as  follows: 
Three  at  Skidmore  Bar,  three  at  Garters  Island,  and  one  at  White- 
house.  Kine  hundred  and  eleven  feet  of  sheet  pile  dike  have  been 
constructed  at  Skidmore  and  Spring  Bars,  G30  linear  feet  of  brush  shore 
protection  has  been  built  at  Skidmore  Bar,  and  a  channel  800  feet  long, 
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95  feet  wide,  and  from  6  to  7  feet  deep  has  been  dredged  throagh  Skid- 
more  Bar. 

The  amoant  expended  during  the  fiscal  year  ended  Jane  30, 1897, 
was  $308.15.  Field  operations  daring  this  year  consisted  in  an  exami- 
nation of  several  of  the  bars. 

Under  date  of  Jane  25, 1897,  advertisement  was  issued  inviting  pro- 
posals for  dredging  to  be  opened  July  24, 1897.  The  dredging  which 
it  is  proposed  to  do  this  season  is  to  be  under  the  same  contract  with 
that  proposed  for  Mattaponi  Biver. 

BENEFIT  TO   COMMERCE  AND  NAVIGATION. 

The  trade  of  this  river  in  1894  amounted  to  a  freight  tonnage  of 
42,250  tons,  the  greater  part  of  which  was  in  railroad  ties  and  wood. 
There  is  not  a  large  trade  above  Whitehouse  and  scarcely  any  on  the 
5  miles  next  below  Hanovertown.  In  this  connection  please  see  com- 
mercial statistics  herewith  for  1893  and  1894.  Eepeated  efforts  to  pro- 
cure statistics  for  later  years  have  not  been  successful. 

PRESENT    CONDITION    OP   THE    IMPROVEMENT    AND    FUTURE    WORK 
REQUIRED  TO   COMPLETE  THE  APPROVED  PROJECT. 

The  snags,  logs,  and  similar  obstructions  have  been  removed  and  the 
river  kept  clear  for  sixteen  years.  Skidmore  Bar  has  been  improved 
by  dredging  and  dikes,  and  Spring  Bar  has  been  partly  improved  by 
dikes. 

The  work  remaining  to  be  done  to  complete  the  existing  project  is 
the  dredging  of  channels  and  the  construction  of  dikes  at  the  several 
bars  still  obstructing  navigation,  and  the  removal  of  the  annual  accu- 
mulations of  snags  and  logs. 

The  sum  of  93,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1899,  in  dredging  and  in  removal  of  snags,  logs,  and 
wrecks. 

The  work  is  Id  the  collection  district  of  Richmond,  which  is  the  nearest  port  of 
entry.    The  nearest  light-house  is  Bell  Rock,  Virginia. 

Money  statement 

July  1, 1896,  balance  unexpended $3,990.99 

June  30,  18S^,  amount  exjiended  during  fiscal  year 306. 15 

July  1, 1897,  balance  unexpended 3,682.84 

July  1, 1897,  ontstandiug  liabilities 5. 00 

July  1, 1897,  balance  available 3,677.84 


Amount  (estimated)  reauired  for  completion  of  existing  project 3, 000. 00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  Ju  ne  30, 1899      3, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


APPROPRIATIONS. 


The  following  appropriations  have  been  made : 

June  14, 1880 $2,500 

March  3, 1881 2,500 

August  2,  1882 2,500 

Augusts,  1886 5,000 

August  11, 1888 3,000 

September  19, 1890 3,000 

ENa  97 86 


July  13,1892 $3,000 

August  17, 1894 2,000 

Jnno  3,  1896 2,000 

Total 26,500 
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COMMERCIAL  STATISTICS. 


[Fnniiahed  by  Mr.  S.  T.  Lamb,  West  Point,  Ta.] 
BeoeipU  and  ahipmenU. 


Articles. 


Coftl 

Grain 

Ice 

General  merchandine 

Lumber 

Railroad  tieB 

Wood 


Total 


75 

5,145 

100 

10,000 

15,000 

20,100 


50,420 


ia»4. 


Tons, 
5,000 
750 


10,000 

1.000 

15,000 

10,500 


42,250 


Repeated  efforts  were  made  to  obtain  coinmeroial  statistics  for  1895  and  1896,  but 
they  could  not  be  procured. 


J". 

IMPROVEMENT  OF  JAMES  RIVER,  VIRGINIA. 
[This  ^  ork  was  in  the  charge  of  Col.  Peter  C.  Hains,  Corps  of  Engineers,  until  Jaly  81, 18M.] 

The  present  project  for  improvement  of  this  river  is  in  accordance 
with  the  act  of  Congress  of  July  5, 1884.  It  has  in  view  the  obtaining 
a  depth  of  22  feet  at  mean  low  tide  from  the  sea  to  Richmond,  the 
channel  widths  to  be  400  feet  from  the  sea  to  City  Point,  300  feet  thence 
to  Drewry  Bluff,  and  200  feet  thence  to  Richmond.  The  estimated 
cost  of  this  project,  which  was  a  modificatiou  of  the  original  project, 
is  $4,500,000.  The  work  for  accomplishing  this  effect  has  been  excava- 
tion through  shoals  by  dredges,  removal  of  rock,  and  construction. of 
dikes  and  jetties  to  regulate  the  waterway  in  part.  Work  has  been 
generally  done  first  on  the  shoalest  places  in  the  river,  with  a  view  to 
obtain  the  greatest  benefit  to  commerce  in  the  shortest  time.  Solid 
rock  excavation  haa  constituted  a  large  item  of  the  work,  and  more  of 
the  same  remains  to  be  done.    It  is  necessarily  costly. 

During  the  fiscal  year  ended  June  30,  1897,  a  contract  has  been  in 
force  with  Mr.  P.  Sanford  Ross,  dated  December  11, 1894,  and  approved 
December  14, 1894,  for  dredging  and  removal  of  rock,  to  be  completed 
August  1, 1897.  Also  a  contract  with  Mr.  John  A.  Curtis,  dated  Octo- 
ber 26, 1895,  and  approved  November  11, 1896,  to  be  completed  Decem- 
ber 31, 1896,  for  dredging,  construction  of  wing  dams,  and  repair  of 
brush  dikes. 

The  amount  of  excavation  done  during  the  fiscal  year  by  Mr.  Ross 
under  his  contract  was  as  follows: 

Cnbic  yards. 

Earth  exoavation 18.111.8 

Cobble 1,075.2 

Soft  rock 26,497.6 

Solid  rock 6,875.8 

Total 52,569.8 


APPENDIX   J — ^EEPORT  OP  LEBUT.  COL.  ALLEK.  1347 

The  amoant  of  dredging  by  Mr.  Ourtis  under  his  contract  daring  the 
fiscal  year  was: 

Cubic  yards. 

Earth 5,925.5 

Cobble 752.1 

Solid  rook 2.2 


Total 6,679.8 

The  work  on  wing  dams  and  dikes  done  by  Mr.  Ourtis  daring  the 
year  C/Onsisted  of  the  following: 

PiDe  piles,  driven  and  cnt  off .••*.•• ..... .linear  feet . .    7, 374. 3 

Oak  orcypreas ]piles,  driven  and  cutoff do....        968.5 

Sheet  piliDg,  driven  and  cat  off feet  B. M..  91,190 

Waling  in  place,  driven  and  cut  off do 22,290 

Pine  capping,  driven  and  cutoff do 18,684.3 

Brush  in  dikes cubic  feet..  12,600 

Ballast  in  dikes tons..    7,173.4 

The  total  length  of  wing  dams  bailt  daring  the  fiscal  year  was 
2,737i  feet 

Exiiminations  were  made  of  Dancing  Point  and  Bwans  Point  shoals, 
distant,  respectively,  59  and  65  miles  from  Richmond,  and  soundings 
were  taken  between  the  ends  of  opposite  wing  dams  over  more  or  less 
of  the  river  for  20  miles  below  Bichmond,  and  a  survey  with  soundings 
was  also  made  in  the  latter  part  of  September,  1896,  from  ttte  lower 
city  line  to  Eocketts  Eeef. 

The  amount  expended  from  commencement  of  the  work  to  June  30, 
1896,  was  91,634,198.41,  with  the  result  that  16^  feet  of  water  at  low 
tide  could  be  carried  from  the  sea  to  the  lower  city  limits  of  Eichmond. 

The  amount  expended  daring  the  fiscal  year  ended  June  30, 1897, 
was  $68,331.70.  It  resulted  in  further  improvement,  so  that  18  feet  at 
mean  low  tide  can  now  be  carried  from  the  sea  to  within  1,600  feet 
of  the  lower  city  limits  of  Eichmond.  At  high  tide  a  depth  of  19^  feet  is 
available  up  to  the  lower  city  line.  A  saving  of  about  5^  miles  of  diffi- 
cult navigation  has  also  been  effected  by  the  opening  of  Dutch  Gap 
Cutoff. 

The  vsJne  of  the  improvement  already  effected,  the  need  of  further 
improvement,  and  the  relation  of  the  same  to  the  commerce  of  the 
river  maybe  appreciated  from  the  statistics  appended  to  this  report. 

With  the  balance  of  funds  remaining  from  the  appropriations  it  is 
proi)osed  to  continue,  during  the  present  season,  the  removal  of  rock 
and  repair  and  construction  of  dikes,  and  to  care  for  the  engineer  plant. 

The  sum  of  $400,000  can  be  profitably  expended  under  the  project 
during  the  fiscal  year  ending  June  30, 1899.  The  best  results  for  this 
work  can  be  obtained  from  liberal  appropriations,  which  would  in  the 
end  be  most  economical  for  the  United  States. 

Money  statement. 

July  1,  1896,  balance  unexpended $138,301.59 

June  30, 1897,  amount  expended  during;  fiscal  year 68,331.70 

July  1, 1897,  balance  unexpended 69,969.89 

July  1, 1897,  outstanding  liabilities $1, 050. 00 

July  1, 1897,  amount  covered  by  uncompleted  contracts 25, 000. 00 

26,060.00 

July  1, 1897,  balance  available 43,919.89 


'Amount  (estimated)  required  for  completion  of  existing  project 3, 467, 600. 00 

Amount  that  can  be  profitably  expended  hi  fiscal  year  ending  June 

80,1899 400,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  ciTil  aot  of  June  4, 1897. 
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▲PPROPRIATION8. 


The  following  appropriations  have  been  made  for  this  work : 


July  11, 1870 $50,000 


March  3, 1871 
June  8, 1872  . . . . 
March  3, 1873... 
June  23, 1874  . . . 
March  3, 1875... 
August  14, 1876. 
June  18, 1878  . . . 
March  3, 1879... 
June  14,1880... 
March  3, 1881... 


50,000 
50,000 
75,000 
.50,000 
50,000 
00,000 
70,000 
75,000 
75,000 
60,000 


August  2, 1882 $75,000 

July  5, 1884 75,000 

August  5, 1886 112,500 

August  11, 1888 225,000 

September  19, 1890 200,000 

July  13, 1892 200,000 

August  17, 1894 100,  OOO 

June  3, 1896 120,000 

Total 1,772,600 


The  following  contracts  were  in  force  during  the  year:  P.  Sanford  Ross,  dredgin|r 
and  removal  oi  rock,  dated  December  11  and  approved  December  14,  1894;  date  <S 
eommeucement,  Januarjr  10,  1895;  date  of  completion,  August  1, 1897.  John  A.  Cur- 
tis, dredging,  construction  of  wing  dams,  and  repair  of  brush  dikes,  dated  October 
26  and  approved  November  11,  1895;  date  of  commencement,  November  15,  1895; 
date  of  completion,  December  31,  1896. 


COMMERCIAL  RTATISTICS. 

Receipts  and  ekipmentSf  in  tone,  by  water  during  the  calendar  year  1896. 


Articles. 


Brick 

Coal 

Fami  produce 

Fertilizers 

Flour 

General  merchandise 

Grain 

Ice 

Iron 

Lime,  cement,  and  plaster. , 

Lnmber 

Oysters  and  fish 

Baflroad  ties 

Salt 

Stone 

Tobacco , 

Wood  and  bark 


Fort  of  Richmond,  Ya. 


Receipts 


380 
51,3ei 


37,262 


72,281 
1.381 

17,280 
2, 413 
7.688 
1,588 
1,156 


5,657 


29.350 


Total    receipta    and 
shipments 


227.801 


Ship- 
ments. 


120 
1,559 


1,809 
'2i.*296 


13,283 

45 

3,670 


99,848 


1,600 
9,183 
2,055 


Amonnti. 


509 
52,920 


39,072 


06.571 
1,381 

17,280 

15,606 
7,728 
5,258 
1,156 

99,848 
5.657 
1,600 
9,183 

31, 305 


157,462 


385,263 


Points  on  James  River  other 
than  Richmond,  Ya. 


Receipts. 


1,300 
3,514 

260 
2,042 

333 
15, 139 


280 

1,100 

572 

130 


Ship- 
menu. 


24,670 


6,400 

"i,"io7 


16,272 
2,864 


139. 405 

304 

25,903 


78, 747 


271,002 


Amonnts. 


7,700 

3,514 

1,367 

2,042 

333 

31,411 

2,864 

280 

1,100 

572 

189, 535 

304 

25,908 


78,747 


295,672 


Total 
tonnage. 


8,209 

56,434 

1,367 

41,113 

333 

127,962 

4.245 

17,560 

16,796 

8,300 

144,793 

1,460 

125, 761 

5,657 

1,600 

9.183 

110, 152 


680,035 


Tonnage  by  yecre. 


1890 743,122 

1891 739,308 

1892 616,755 

1893 663,625 


1894 616,269 

1895 602,582 

1896 680,935 


Arrivals  and  departures  of  vessels,  1896, 


Class. 


Steam,  drawing  8  to  16  feet 
Sail,  drawing  4  to  17  feet . . 
Barges,  flatboats,  etc 

Total 


Port  of  Richmond, 
Ya. 


Number.  \  Tonnage. 


1,128  !    1,141,420 


858 
280 


2,266 


327, 616 
28,000 


1,407,036 


Points  on  James  River 
other  than  Richmond. 


Number. 


1.690 


1,600 


Tonnage. 


322, 310 


322,310 


MM 

I,.  II 

/'• 

■li 
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Statement  of  ike  oammeroe  of  the  port  of  Riehnumd,  Va,,  for  the  calender  year  ending 

December  SI,  1896. 

[Fnmished  by  the  collector  of  onstoms.] 

Vessels  entered  ftom  foreign  ports 1 

Vessels  entered  fixim  domestic  ports 624 

Vessels  olearedfor  domestic  ports 624 

1,248 

Valne  of  imports,  ftee $60,182 

Value  of  imports,  dutiable 66,368 

Total  Talae  of  imports 116,550 

Totalamonnt  of  ^nty  collected 24, 115 

A  new  line  of  steamers  making  triweekly  trips  between  Richmond  and  Baltimore 
was  established  in  1896. 


J   «. 

PROTECTION  OF  JAMESTOWN  ISLAND,  VIRGINIA. 
[This  work  was  in  the  charge  of  Col.  Peter  C.  Hains,  Corps  of  Engineers,  until  Ja)y  31, 1890.] 

The  river  and  harbor  act  of  Augast  18, 1894,  contained  the  following 
item: 

Protecting  Jamestown  Island  from  the  encroachments  of  James  River,  ten  thou- 
sand dollars,  or  so  mnch  thereof  as  may  be  necessary. 

Abrasion  of  the  shore  of  the  island  had  been  going  on  for  years,  and 
had  reached  a  condition  that  required  checking  if  the  old  landmark  was 
to  be  preserved.  The  injary  has  been  caui^  by  the  action  of  the 
waves  raised  by  the  winds  mainly  in  the  broad  stretch  above.  These 
waves  undermined  the  banks.  The  worst  winds  are  from  northwest  to 
west;  next,  those  firom  southeast  to  south;  but  north  and  south  winds 
are  also  hurtful. 

The  plan  adopted  was  to  build  a  wall  faced  with  granite,  laid  with- 
out mortar,  in  front  of  the  threatened  part  of  the  island,  to  grade  and 
turf  the  bluff  behind  it,  and  to  add  several  groins  in  front  of  the  wall. 
This  work  was  completed  June  5, 1895,  under  a  contract  dated  Decem- 
ber 26, 1894.    Amount  expended  to  June  30, 1896,  inclusive,  $9,174.92. 

The  soil  of  the  island  is  light  and  easily  moved.  The  funds  did  not 
admit  of  covering  the  front  requiring  protection  with  the  kind  of  work 
desirable.  Storms,  especially  those  of  the  winter  of  1895  and  1896, 
greatly  damaged  the  protection  work. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  for  this  work 
as  follows: 

Protecting  Jamestown  Island  from  the  encroachments  of  James  River,  fifteen 
tlionsand  dollars,  or  so  mnch  thereof  as  may  be  necessary. 

Examination  of  the  eroded  front  was  made  during  the  winter  of  1896 
and  1897,  and  a  project  for  the  application  of  the  appropriation  of  1896 
was  submitted  in  April  following.  Amount  expended  during  the  fiscal 
year  ended  June  30, 1897,  in  survey  and  incidental  expenses,  $99.53. 

The  length  of  bank  requiring  immediate  protection  is  about  2,600 
feet.    The  money  available  for  protection  work  is  as  follows : 

Balance  from  old  appropriation,  about $700. 00 

Appropriation  of  18& 15,000.00 

Total 15,700.00 
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This  snm  affords  aboat  $6  per  ruDning  foot  of  bank  to  be  protected, 
and  which  is  ifiadeqaate  for  as  thorough  and  solid  a  protection  as  is  to 
be  desired. 

The  plan  for  the  work,  based  upon  the  fands  available  and  with  a 
view  to  covering,  if  possible,  the  entire  portion  subject  to  erosion,  con- 
templates  regrading  the  bank  and  levee  where  necessary,  bringing  it 
to  a  regular  and  even  slope,  and  covering  it  with  a  slope  wall  of  good- 
sized  stone  laid  in  hydraulic  mortar,  the  toe  of  the  stone  slope  wall  to 
be  protected  by  riprap  and  concrete  block,  so  far  as  the  funds  will  admit 
of.  It  is  possible  that  a  further  expenditure  may  be  needed  for  rein- 
forcement of  the  toe  of  the  slope,  but  no  estimate  for  it  is  rendered 
herein. 

It  is  proposed  to  commence  the  protection  work,  with  the  fiinds  avail- 
able, as  soon  as  satisfactory  preliminary  arrangements  with  reference 
to  the  occupation  of  the  ground  are  reported  as  having  been  made,  and 
which,  it  is  hoped,  will  be  at  an  early  day;  the  work  to  be  done  by  con- 
tract, after  advertisement  in  the  usual  manner^ 

There  are  no  commercial  statistics  pertaining  to  this  work  to  report. 

Money  statement 

\   July  1,1896,  balance  onoxpended $15,825.06 

June  30, 1897,  amount  expended  daring  fiscal  year 99. 53 

Jaly  1|1897,  balance  unexpended 15,725.55 


J  13. 
SURVEY  OF  CHAPEL  POINT  HABBOB,  MABYLAND. 
[Printed  in  Hoase  Doe.  No.  266,  Fifby-fonrth  OongrMt,  seeond  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtony  B.  C,  February  5, 1897. 

Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report  of 
January  26, 1897,  by  Moj.  Charles  J.  Allen,  Corps  of  Engineers,  giving 
the  results  of  survey  of  Chapel  Point  Harbor,  Maryland,  made  in 
compliance  with  the  terms  of  the  river  and  harbor  act  of  June  3, 1896. 

In  this  report  estimates  are  submitted  for  channels  of  10  and  15  feet 
depth  each,  over  two  different  routes,  from  wharf  at  Chapel  Point  to 
the  channel  of  the  Potomac  Biver.  The  estimated  cost  of  these  chan- 
nels ranges  from  $52,800  to  $330,000.  Attention  is  also  invited  to  report 
dated  December  13, 1894,  on  preliminary  examination  to  comply  with 
provisions  of  the  river  and  harbor  act  of  August  17,  1894,  made  by 
Major  Davis,  in  which  the  opinion  was  expressed  that  this  locality  was 
not  worthy  of  improvement  by  the  General  Government  (see  Annual 
fieport  of  Chief  of  Engineers,  1895,  pp.  1252-1254),  and  in  this  connec- 
tion Major  Allen  states  that  he  is  unable  to  see  ^Hhat  any  good  reason 
exists  today  for  the  expenditure  by  the  CTnited  States  of  any  money 
for  the  improvement  of  Chapel  Point  Harbor." 
Very  respectfully,  your  obedient  servant, 

A.  Maokenzte, 
Acting  Chief  of  Engineers. 

Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 
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bepobt  of  maj.  ohas.  j.  allen,  corps  of  engineers. 

United  States  Engineer  Office, 
Washingtonj  2>.  C,  January  26^  1897. 

General  :  I  have  the  honor  to  submit  the  following  report  of  a  sur- 
vey at  Chapel  Poiut  Harbor,  Maryland,  made  in  accordance  with  the 
provisions  of  section  9  of  the  river  and  harbor  act  of  Congress,  June  3, 
189G. 

The  survey  was  made  in  October  last  by  Mr.  E.  D.  Hardy,  assistant 
engineer  from  this  office.  It  consisted  in  soundings  over  the  usual 
course  of  vessels  in  entering  and  leaving  the  harbor.  A  tracing*  from 
the  map  of  the  survey  is  herewith.     . 

The  soundings,  so  far  as  made,  indicated  about  the  same  depths  as 
were  found  during  the  United  States  coast  survey  of  1862-63.  It  would 
have  been  interesting  and  advantageous  to  have  extended  the  sound- 
ings of  October  last  over  a  much  larger  area,  in  order  to  have  more 
fully  tested  the  question  as  to  change,  if  any,  in  depth,  but  that  would 
have  cost  more  money  than  was  available. 

Chapel  Point  Harbor,  or  Port  Tobacco  Biver,  as  it  is  called  on  the 
Coast  Survey  chart,  is  an  arm  of  the  Potomac  Biver  entering  the  latter 
from  the  left  bank  at  a  point  about  56  miles,  by  river,  below  Wa-shington. 

The  following  general  description  is  from  the  report  of  Mr.  Hardy, 
dated  November  6, 1896: 

The  adjacent  shores  of  the  harbor  are  generally  cleared  and  tilled.  There  are  two 
wharves  nsed  as  steamboat  landing,  one  being  at  Chapel  Point  and  the  other,  which 
is  nearly  opposite,  is  known  as  Brent's  wharf.  Near  brent's  wharf  there  are  only  a 
few  farm  buildings  and  a  small  warehouse,  which  is  situated  on  the  wharf.  At 
Chapel  Point  there  is  a  summer  hotel,  said  to  be  capable  of  accommodating  150  peo- 
ple, a  steam  gristmill,  a  clubhouse,  and  a  store,  post-office,  and  dwelling  combined. 
There  is  also  a  Catholic  church  within  about  one-fourth  of  a  mile  of  the  point. 

Chapel  Point  Harbor  is  said  to  have  been  formerly  a  port  of  considerable  impor- 
tance, as  large  quantities  of  tobacco  and  other  farm  products  were  raised  and  shipped 
to  Baltimore  and  Washington.  Owing  to  its  low  market  price  and  other  reasons, 
comparatively  little  tobacco  is  now  raised  in  this  vicinity.  A  railroad  *  has  been 
built  to  Bel  Alton,  or  Cox  Station,  a  distance  of  about  3  miles  from  Chapel  Point, 
which  naturally  carries  considerable  quantities  of  produce,  etc.,  thus  diminishing 
the  amount  shipped  by  water  proportionally. 

According  to  Mr.  Alram  Biles,  wharf  agent  at  Chapel  Point,  there  is  one  steamer, 
the  Harry  Sandall,  having  a  registered  net  tonnage  of  418.26,  about  30  sailing  ves- 
sels, of  a  tonnage  between  5  and  50,  and  3  barges  carrying  freight  to  and  from  Chapel 
Point  Harbor.  The  Harry  Randall  makes  three  regular  trips  each  week  down  the 
Potomac,  between  Washington  and  Colonial  Beach,  making  landings  at  both  the 
wharves  in  Chapel  Point  Harbor  each  way.  The  other  vessels  make  no  regular  trips, 
but  carry  occasional  cargoes  of  oysters,  grain,  eto. 

The  principal  articles  of  import  are  lumber  and  general  merchandise,  and  amount 
to  about  2,000  tons  annnally.  The  principal  exports  are  grain,  railroad  ties,  and 
wood,  and  amount  to  about  1,500  tons  annually. 

In  connection  with  this  description,  reference  is  respectfully  made  to 
Chart  No.  390  of  the  United  States  Ooast  and  Gtoodetic  Survey. 

Estimates  of  cost  of  dredging  channels  along  the  lines  ABO,  and 
DEF,  were  made,  viz: 

For  a  channel  along  the  line  ABO,  which  is  the  shortest  route 
from  the  wharf  at  Chapel  Point  to  the  main  channel  of  the  Potomac 
Biyer,  and  the  one  usually  followed  by  vessels: 

The  channel  to  be  150  feet  wide  and  10  feet  deep,  requiring  317,200  cubic 

yards  dredging,  at  20  cents  per  onbio  yard $63,440 

Contingencies,  10  per  cent i, 6,344 

69,784 


*  Not  printed. 
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Also  for  a  ohannel  150  feet  wide  and  15  feet  deep,  requiring  987|000  cnbio 

yards  dredging,  at  20  cents  yer  cubic  yard 197,400 

Contingencies,  10  per  cent 19,740 

217, 140 

The  length  of  the  channel  ABC  is  about  3^  miles. 

For  a  channel,  DEF,  near  the  left  bank  of  Port  Tobacco  River, 
from  Chapel  Point  to  the  channel  of  the  Potomac  River  near  Popes 
Creek  Landing: 

The  channel  to  be  150  feet  wide  and  10  feet  deep,  requiring  240,000  cubic 

yards  of  dredging,  at  20  cents  per  cubic  yard $48, 000 

Contingencies,  10  per  cent 4,800 

52,800 

Also  for  a  channel  150  feet  wide  and  15  feet  deep,  requiring  1,500,000  cubic 

yards  of  dredging,  at  20  cents  per  cubic  yard 300,000 

Contingencies,  10  percent 30.000 

330,000 

The  length  of  the  channel  DEF,  near  the  left  bank  of  Port  Tobacco 
River,  is  about  5  miles. 

The  estimates  for  the  line  DEF  are  necessarily  approximate,  being 
based  upon  a  limited  number  of  soundings  taken  a  number  of  years  ago. 

The  bottom  for  all  the  foregoing  channels  is  believed  to  be  generally 
soft  mud,  with  a  few  hard  places  of  limited  area,  and  which  seemed  to 
consist  of  oyster  shells. 

A  prelimiuary  examination  of  Chapel  Point  Harbor  was  made  Sep- 
tember 16, 1894,  by  Major  Davis,  Corps  of  Engineers,  in  order  to  comply 
with  the  provisions  of  the  river  and  harbor  act  of  August  17, 1894.  The 
report  was  printed  in  House  Executive  Document  No.  135,  Fifty-third 
Congress,  third  session.  It  is  also  printed  in  Appendix  I,  Annual 
Report  of  the  Chief  of  Engineers  for  1895,  pages  1 252-1264.  The  harbor 
was  not  regarded  as  worthy  of  improvement  by  the  General  Govern- 
ment, the  views  of  the  engineer  officer  in  that  respect  having  been 
concurred  in  by  the  division  engineer  and  the  Chief  of  Engineers.  The 
engineer  officer  closed  his  report  in  the  following  words: 

Those  interested  in  the  improvement  of  Chapel  Point  desire  that  the  depth  of 
water  be  increased  so  that  the  WashiDgton,  Norfolk,  and  Baltimore  steamers  can 
make  easy  landings  and  make  nse  of  it  as  a  winter  harbor  when  the  upper  Potomac 
is  closed  by  ice ;  freight  and  passengers  to  be  then  forwarded  by  the  proposed  rail- 
road. While  Cliapel  Poiut  Harbor,  if  improared,  would  make  a  fair  ice  harbor,  it 
may  be  stated  that  the  closiog  of  the  Potomac  River  by  ice  is  so  infrequent  that  an 
expenditure  at  this  point  for  tnis  object  would  not  be  justified. 

1  do  not  think  the  present  or  prospective  demands  of  commerce  are  sufficient  to 
warrant  the  improvement  of  this  harbor  as  a  public  necessity,  and  therefore  I  do 
not  regard  it  as  worthy  of  improvement  by  the  General  Government. 

I  am  unable  to  see  that  any  good  reason  exists  to-day  for  the  expend- 
iture by  the  United  States  of  any  money  for  the  improvement  of  Chapel 
Point  Harbor. 

If  in  the  future  appropriations  should  be  made  for  improvement,  a 
thorough  survey  of  the  portion  of  the  harbor  near  to  and  along  the 
left  bank  of  Port  Tobacco  Eiver  from  Chapel  Point  to  the  channel  of 
the  Potomac  Eiver  should  be  made  before  definitely  locating  the  line 
for  dredging. 

Very  respectfully,  your  obedient  servant, 

Chas.  J.  Allen, 
Major y  Corps  of  Engineers, 
Brig.  Gen.  W.  P.  Craighill, 

Chief  of  Engineers^  U.  8.  A. 


APPENDIX  K. 


IMPROVEMENT  OF  NORFOLK  HARBOR,  VIRGINIA,  AND  ITS  APPROACHES, 
AND  OP  RIVERS  AND  HARBORS  IN  SOUTHEASTERN  VIRGINIA  AND 
NORTHEASTERN  NORTH  CAROLINA. 


REPORT  OF  CAPT,  TBOS,  L.  CASEY,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1897,  WITH 
OTHER  DOCUMENTS  RELATING   TO  THE   WORKS. 

IMPROVEMBNTS. 


8.  North  Landing  River,  Virginia  and 
North  Carolina. 

9.  Roanoke  River,  North  Carolina. 

10.  Pasquotank  River,  North  Carolina. 

11.  Removing  sunken  vessels  or  craft 
ohstructing  or  endangering  naviga- 
tion. 


1.  Harhor  of  Norfolk,  and  its  approaches, 

Virginia. 

2.  Western  Branch  of  Elizabeth  River, 

Virginia. 

3.  Nansemond  River,  Virginia. 

4.  Appomattox  River,  Virginia. 

5.  Harbor  at  Cape  Charles  City,  Virginia. 

6.  Nandua  Creek,  Virginia. 

7.  Inland  water  ront«  from  Norfolk,  Vir- 

ginia, to  Albemarle  Sonnd,   North 
Carolinai  tbroagh  Currituck  Sonnd. 

RXAMTNATIONS. 

12.  Cashio  River,  North  Carolina.  |  13.  Potecasi  Creek,  North  Carolina. 


United  States  Engineer  Office, 

Norfolk,  Va.j  July  16, 1897. 

General  :  I  have  the  honor  to  transmit  herewith  my  annual  report 
upon  the  works  of  river  and  harbor  improvement  in  my  charge  daring 
the  fiscal  year  ended  June  30, 1897. 

Very  respectfully,  your  obedient  servant, 

Thos.  L.  Casey, 
Captain,  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  V.  8.  A. 


K  I. 

IMPROVEMENT  OF   HARBOR  AT  NORFOLK,  AND   ITS   APPROACHES, 

VIRGINIA. 

An  appropriation  of  $100,000  was  made  in  the  act  of  June  3, 1896,  for 
this  improvement  and  a  project  for  the  expenditure  of  the  above  amount 
in  dredging  was  submitted  June  24, 1896,  and  approved  July  10, 1896, 
the  work  to  be  done  by  contract  after  advertisement  in  the  usual 
manner. 
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Specifications  for  tbe  work  coutemplated  under  this  project  were 
issued  and  proposals  duly  invited  on  August  13, 1896.  The  proposals 
received  were  opened  publicly  on  September  28, 1896  (abstract  appended), 
the  lowest  bid  received  being  that  of  the  Morris  &  Camings  Dredging 
Company,  of  New  York,  N.  Y.,  at  8jf  cents  per  cubic  yard,  scow  meas- 
urement. This  bid  was  accepted  and  a  contract  entered  into  under  date 
of  October  7, 1896. 

The  work  of  dredging  under  this  contract  commenced  October  20, 
1896,  and  was  completed  May  8, 1897,  a  total  of  001,162  cubic  yards  of 
material,  scow  measareiuent,  having  been  removed.  This  material  was 
for  the  most  part  mud,  and  was  disposed  of  by  dumping  from  scows 
behind  the  ripraps  in  Hampton  lioads.  A  map  showing  the  location 
and  extent  of  the  dredging  is  appended. 

Of  the  total  amount  removed  during  the  continuance  of  operations 
under  the  contract,  447,877  cubic  yards,  scow  measurement,  was  taken 
from  Berkley  flats  between  the  wharf  of  the  Norfolk  and  Southern  Rail- 
road, in  the  Southern  Branch,  and  that  of  the  Cummer  Lumber  Com- 
pany, in  the  Eastern  Branch.  With  the  exception  of  a  small  area 
between  Prey's  sawmill  and  the  Korfolk  and  Southern  Bailroad  wharf, 
the  dredging  was  carried  in  to  the  limiting  line  of  the  project,  viz,  to 
within  75  feet  of  the  pierhead  line.  In  dredging  to  22  feet  at  ordinary 
low  water  through  a  shoal  between  Town  Point  and  the  Old  Dominion 
dock,  in  the  Eastern  Branch,  121,735  cubic  yards  of  material  was 
removed.  The  channel  between  the  mouth  of  the  Southern  Branch  and 
Hospital  Point  was  widened  150  feet  for  a  distance  of  2,800  feet,  and 
the  channel  between  the  latter  and  Pinner  Point  was  given  an  addi- 
tional width  of  75  feet  for  a  distance  of  1,500  feet  and  of  35  feet  for  a 
farther  distance  of  1,700  feet,  308,048  and  82,902  cubic  yards  of  material, 
respectively,  being  removed.  All  dredging  in  the  Eastern  Branch  was 
to  22  feet  at  ordinary  low  water  and  the  balance  to  25  feet  at  the  same 
stage  of  the  tide. 

From  one  to  three  dredges  were  employed  in  prosecuting  the  work, 
with  the  necessary  scow  equipment  and  tugboats. 

The  channels  of  the  harbor  are  seemingly  in  fair  condition.  The 
depth  to  which  the  present  project  limits  dredging  is  not  suflBcient  for 
the  needs  of  the  growing  commerce  of  the  harbor,  nor  will  it  allow  the 
deep-draft  vessels  of  the  United  States  Navy  to  reach  the  Norfolk 
Navy -Yard  on  the  Southern  Branch.  A  depth  of  30  feet  at  ordinary 
low  water  would  seem  to  be  the  proper  limit  of  depth  under  these 
circumstances. 

The  State  Board  of  Harbor  Commissioners  on  November  2,  1896, 
addressed  a  communication  to  the  Chief  of  Engineers,  United  States 
Army,  in  reference  to  the  widening  of  the  harbor  by  the  removal  of 
Hospital  Point  in  the  harbor  proi>er  and  the  abutment  of  the  old  Toll 
Bridge  in  the  Eastern  Branch.  The  latter  extends  about  100  feet 
beyond  the  present  pierhead  line  and  its  removal  was  recommended  by 
a  Board  of  Engineers  constituted  by  Special  Order  No.  33,  Hea<lquar- 
ters,  Corps  of  Engineers,  Sei>tember  25, 1896,  convened  to  examine  into 
and  report  upon  the  subject  of  changes  in  the  established  harbor  lines  in 
the  Eastern  Branch  of  the  Elizabeth  River,  Virginia.  A  report  was  sub- 
mitted November  5, 1896.  Upon  mformation  being  furnished  as  to  the 
authority  under  which  the  bridge  was  built,  and  as  to  the  parties  own- 
ing the  abutment,  notices  requiring  removal  of  the  abutment  within 
thirty  days  were  served  April  22  and  23,  1897,  respectively,  on  the 
executor  of  the  estate  of  Thomas  A.  Hardy  and  the  president  of  the 
Norfolk  and  Western  Eailway  Company  (t>oth  claiming  the  ownership 
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of  the  property),  notifying  them  that  unless  removed  within  the  time 
specified,  its  removal  would  be  undertaken  by  the  United  States  under 
authority  of  section  S  of  the  river  and  harbor  act  of  September  19, 
1890.  Before  service  of  notice  was  made,  the  Norfolk  and  Western 
Bailway  Company  relinquished  all  claim  of  ownership  to  the  abutment. 
The  estate  of  Thomas  A.  Hardy  having  failed  to  remove  the  obstruct- 
ing portion  of  the  abutment  within  the  time  specified,  bids  were  invited 
for  its  removal  at  the  expense  of  the  United  States  on  June  22, 1897. 
The  land  forming  Hospital  Point  is  owned  by  the  United  States  and 
is  under  the  control  of  the  Navy  Department  as  a  site  for  the  United 
States  Navy  Hospital  at  Norfolk,  Ya.  Oorrespondence  has  been  carried 
on  with  the  Navy  Department  with  respect  to  the  removal  of  this  point. 
While  no  objection  is  made  by  the  Navy  Department  to  the  cutting  off 
of  about  400  feet  of  the  point,  with  corresponding  increase  in  channel 
width  above  and  below,  some  difi'erenco  exists  as  to  the  nature  of  the 
sea  wall  that  should  be  built  along  the  shortened  point  in  order  to  retain 
the  embankment.  Copies  of  all  papers  on  this  subject,  with  some  of 
the  indorsements  appearing  thereon,  are  appended  hereto,  so  that  Con- 
gress may  have  at  hand  full  information  as  to  the  necessity  of  this 
improvement  and  the  differences  between  the  Departments  in  the 
premises. 

letter  from   president  of  state  board  of  harbor   commissioners^  with 

indorsements  appearing  thereon. 

Office  of  State  Board  of  Harbor  Commissioners, 

Norfolk,  Va.f  November  f,  1896, 

Sir  :  I  have  been  instrnoted  by  the  State  board  of  harbor  commissioners  for  the 
harbor  of  Norfolk  and  Portsmouth  to  address  yon  a  communication  in  reference  to 
the  widening  of  our  harbor  at  the  Hospital  Point  and  at  the  point  up  the  Eastern 
Branch  known  as  the  old  drawbridge  abutment,  on  the  southern  side  of  said  Eastern 
Branch,  and  Just  opposite  the  western  limit  of  the  Norfolk  and  Western  Railway 
Company's  property,  on  the  north  side  thereof. 

In  thus  communicating  to  you  it  is  my  duty  to  attempt  to  show  the  necessities 
existing  for  such  widening  and  the  advantages  that  will  accrue  therefrom,  not  only 
to  the  port  in  a  commercial  sense,  but  to  it  as  a  safe  and  easy  rendezvous  for  the 
hea'i'y  ships  of  our  Navy,  now  debarred  from  such  safe  and  easy  rendezvous,  not 
because  oi  lack  of  proper  depth  of  water  any  more  than  from  lack  of  width  of  water 
of  sufficient  depth.  1  desire  to  say  that  while  any  change  in  the  natural  condition 
of  the  shores  of  a  waterway  maintained  by  the  flow  and  ebb  of  the  tidal  wave  may 
be  fraught  with  danger  to  the  integrity  of  the  channel  of  such  waterway,  and  there- 
fore is  to  be  avoided  wherever  it  is  possible  to  so  avoid  it,  yet  there  may  arise  trade 
and  navigation  exigencies  which  render  it  imperative  that  changes  in  these  natural 
conditions  of  shore,  under  which  a  deep-water  channel  way  has  been  created,  be 
made,  even  though  by  so  doing  the  depib  of  this  channel  way  be  somewhat  endan- 
gered. It  is  believed  that  such  exigencies  do  now  confront  this  harbor.  The  Gov- 
ernment has  heretofore  bent  its  energies  more  particularly  toward  giving  to  the  harbor 
a  uniform  deep  channel  from  Hampton  Roads  inward,  along  the  main  channel  way 
of  the  Elizabeth  River,  to  a  point  abreast  the  United  States  Navy- Yard,  on  the  South- 
ern Branch,  of  nearly  27  feet  at  high  water,  and  of  a  width  of,  say,  about  500  to  700 
feet,  and  up  the  Eastern  Branch  of  less  depth  and  less  width.  By  this  project  it  was 
thought,  no  doubt,  the  river  would  be  made  sufficiently  available  to  meet  all  demands 
which  would  in  years  to  come  be  made  npon  it  for  all  purposes.  But  the  extraordi- 
nary increase  in  commercial  enterprises  centering  in  and  around  Norfolk  and  Ports- 
mouth has  been  so  great  that  this  fine  channel  waj',  so  liberally  bestowed  by  the 
Government  to  meet  the  supposed  demands,  proves  to  be  insufficient,  and  to-day 
we  find  our  harbor,  both  as  to  depth  and  width,  unable  to  safely  and  in  some 
instances  to  at  all  accommodate  the  demands  made  upon  it.  I  would  cite  as  an 
instance  confirmatory  of  this  that  some  of  our  heaviest  cruisers  and  none  of  our 
battle  ships  of  first  order  can  come  up  to  the  Government  dockyard,  second  only  in 

Soint  of  importance  to  the  New  York  Navy- Yard,  if  second  to  that,  located  on  the 
outhem  Branch  of  this  harbor  and  near  its  most  interior  point. 
This  emergency  is,  of  course,  one  which  the  Government,  looking,  in  its  wisdom, 
to  the  integrity  and  good  conduct  of  its  naval  service,  will  in  proper  time  meet  and 
properly  dispose  of  by  making  the  harbor  what  it  must  be  in  point  of  deepness  of 
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channel  way  and  also  in  width  of  channel.  In  former  timed,  not  very  far  in  the  PMt, 
to  deepen  the  water  with  only  the  present  width  would  have  been  snfflcient.  Then 
all  the  commercial  enterprises  of  this  port  were  located  aboTe  Hospital  Point ;  com- 
paratively few  merchant  ships,  steam  or  sail,  entered  our  harbor,  and  tbey  were  of 
small  size  by  comparison  with  sach  craft  as  now  frequent  daily  this  port,  and  which 
are  drawn  here  by  the  demands  of  trade  and  commerce. 

Now,  also,  for  some  5  miles  below  this  Hospital  Point,  on  both  sides  of  our  river, 
are  built  extensive  piers,  terminal  points  of  railroad  systems  which  enter  for  thou- 
sands of  miles  into  the  interior  and  bring  here  hundreds  of  thousands  of  tons  of 
freight  of  every  description;  and  that  part  of  the  harbor  inside  of  this  point  has 
also  been  filled  up  almost  solidly  with  just  such  extension  piers  for  similar  purposes. 
Our  harbor  during  the  twenty-four  hours  of  tlio  day  is  filled  with  craft  of  sizes 
varying  from  the  6,000  to  8,000  ton  steamship  to  the  sloop  of  only  a  few  tous, 
embracing  between  these  extremes  a  great  number  of  barges  carrying  from  500  to 
1,000  tons  of  freight  moved  by  busy  tugboats,  all  at  work  to  abcommodate  the 
increased  trade  which  the  past  outlay  of  the  Government  on  our  harbor  has  done  bo 
much  to  attract,  because  that  outlay  has  greatly  tended  to  make  sut^h  trade  possible. 
Thus  the  good  offices  of  Government,  extended  by  the  expenditure  of  the  public 
funds,  have  been  justified  by  the  ready  appreciation  of  a  busy  and  energetic  people 
embracing  the  citizenship  of  the  country  at  large,  and  not  merely  local,  the  result  of 
the  expenditure  being  clearly  a  national  benefit. 

It  is  doubtful  whether  any  other  port  can  show  pro  rata  a  greater  return  for  the 
public  funds  spent  within  its  confines  to  the  general  public  than  can  this  harbor  of 
Norfolk  and  Portsmouth. 

Feeling  that  this  is  so,  the  State  board  of  harbor  commissioners  approaches  the 
proper  authorities  with  confidence,  to  ask  that  the  points  which  constrict  our  har- 
bor and  which,  while  they  remain^  render  safety  of^ navigation,  as  that  navigation 
to-day  exists  and  which  islsteadily  growing,  unsafe  to  life  and  property,  both  private 
and  public. 

The  first  of  these  points  in  importance  is  Hospital  Point,  owned  by  the  Govern- 
ment. This  point  is  on  the  north  and  west  side  of  the  main  channel  of  the  Elizabeth 
River  immediately  opposite  to  the  most  crowded  part  of  wharf  and  pier  property  of 
Norfolk  City.  It  juts  out  into  the  river  just  where  the  Southern  and  Eastern 
branches  eflect  a  junction,  forming  an  angle,  say,  of  f^om  north  to  northwest  or 
west-northwest.  Around  this  point,  which  creates  a  stricture,  a  vast  proportion  of  the 
craft  of  all  sorts  navigating  our  harbor  passes  almost  continuously  at  all  hours  and 
in  all  weathers.  Constant  danger  exists  in  consequence  to  life  and  property,  and 
constant  loss  of  time,  an  element  so  essential  in  these  days  to  prosperity.  Bo  narrow 
is  this  particular  point  in  the  river  that  it  is  growing  to  be  next  to  impossible  to 
properly  handle  the  steamships  of  300  and  500  feet  lengths  which  traverse  it.  These 
vehicles  of  trade  grow  longer  and  wider  and  deeper  each  succeeding  year,  and  that 
our  port  may  be  equal  to  the  demands  made  upon  it  it  is  imperative,  in  the  judg- 
ment of  the  State  board  of  harbor  commissioners,  that  the  Government  afford  the 
relief  asked  for  and  cut  away  this  point  ^00  or  500  feet,  widening  the  channel  way 
to  the  westward  and  southward  along  the  fiats  on  the  Portsmouth  side  to  the  North 
street  wharves  of  the  Seaboard  Air  Line  in  like  proportion.  Such  cutting  away 
would  add  immensely  to  the  efficiency  of  this  harbor,  both  us  a  harbor  for  commer- 
cial purposes  and  as  a  naval  stMion,  making  it  as  to  the  latter — Hufficicnt  depth 
being  given — the  safest  and  most  serviceable  station  ou  the  Atlantic  Seaboard. 

The  second  point  is  the  abutment  of  the  old  drawbridge,  located,  as  stated,  on  the 
Eastern  Branch.  All  along  this  Eastern  Branch  of  the  river  is  a  continuous,  solid 
wharfage  front,  extending  from  a  point  opposite  Hospital  Point  eastward  for  about 
2  miles  on  the  Norfolk  City  side  to  the  elevators  and  coal  piers  and  freight  and  pas- 
senger station  of  the  Norfolk  and  Western  Railway,  the  railway  property  extending 
far  above  this  abutment. 

On  the  side  (south)  where  the  abutment  is  are  located  large  sawmill  properties. 
Tliese  wharf  properties  on  both  sides  of  the  Eastern  Branch  are  in  constant  use  for 
purposes  of  trade  and  commerce,  requiring  vessels  of  heaviest  capacity  to  handle  the 
business.  The  abutment  constricts  the  channel  way,  prevents  the  free  entry  and  exit 
of  the  tide  wave,  as  does  Hospital  Point,  renders  navigation  difiicult  and  to  a  degree 
hazardous,  and  has  a  tendenc3'  to  estop  the  use  of  this  portion  of  our  harbor,  thus 
forcing  an  unnecessary  overcrowding  at  other  portions. 

The  board  is  alive  to  the  extent  of  the  improvements  which  they  are  asking  at  the 
hands  of  the  Government,  but  they  nevertheless  would  respectfully  urge  it  upon  the 
attention  of  the  Government,  believing  that,  as  in  the  past,  so  will  it  be  with  these 
improvements,  every  dollar  expended  will  come  back  many  times  over  to  the  people 
of  the  whole  country  in  the  shape  of  business  which  will  add  importance  to  the  whole 
country. 

In  presenting  this  communication  through  you,  and  with  the  hope  of  receiving 
your  approval  and  commendation,  we  desire  it  to  be  considered  as  a  petition  for 
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needed  relief  to  one  of  oar  country's  harbors,  which,  if  ic^anted,  will  result  in  adding 
to  what  nature  has  given  us  that  which  will  render  it  second  to  none  in  point  of 
usefulness  to  the  Government  and  to  the  people  of  the  country. 

The  state  board  of  harbor  commissioners  would  ask  to  be  allowed  to  state  that 
they  recognize  the  absolute  control  of  the  General  Goveminent  over  the  waters  of 
this  harbor  through  its  duly  authorized  agent,  the  War  Department,  and  to  say  that 
it  is  their  purpose,  acting  under  the  authority  of  the  State  of  Virginia,  as  she  may 
have  power  to  confer  such  authority,  to  be  the  guardian  and  protector  of  the  integ- 
rity of  the  harbor,  as  the  said  duly  authorized  agent  of  the  Government  may  establish 
it,  as  far  as  their  authority  may  go  to  controlling  the  use  of  the  harbor  by  those 
desiriug  to  build  upon  its  shores  and  use  its  waters,  conforming  in  all  they  do  or 
permit  to  the  lines  laid  down  by  the  Government  and  with  the  view  of  maintaining 
inviolate  such  Hues  and  preserving  such  improvements  as  may  be  made  from  ii^iiry. 
I  have  the  honor  to  be^  sir,  very  respectfully,  your  obedient  servant, 

W.  R.  Mayo, 
President  State  Board  of  Harbor  CommisHonera, 

The  Chief  of  Engineer  Corps,  U.  S.  A. 

[First  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 

December  2y  1896, 

Respectfully  referred  to  Capt.  Thos.  L.  Casey,  Corps  of  Engineers,  for  remark. 
To  be  returned  through  the  division  engineer. 
By  command  of  Brig.  Gen.  Craighill: 

A.  Mackenzie, 
Lieut,  Col,,  Corpe  of  Engineers, 

[Second  indorsement.] 

U.  S.  Engineer  Office, 
Norfolk^  Va.,  December  12, 1896. 

Res^otfally  returned  to  the  Chief  of  Engineers,  U.  S.  Army^  through  Col.  Peter  C. 
Hains,  Corps  of  Engineers,  Division  Engineer,  Southeast  Division. 

In  my  opinion  the  cutting  off  of  400  feet  of  the  point  known  as  Hospital  Point  in 
the  harbor  of  Norfolk,  with  corresponding  recast  of  the  harbor  lines,  would  prove 
of  great  and  lasting  benefit  to  the  port.  It  could  be  done  simultaneously  with  the 
regular  project  for  deepening  the  harbor.  In  regard  to  the  abutment  of  the  old 
drawbridge,  the  Harbor  Line  Board  convened  recently  in  this  city  has  already 
Tocommended  its  zemoyaL 

Thos.  L.  Casby, 
Captain,  Corps  of  Engineers, 

[Third  indorsement.] 

U.  S.  Engineer  Office, 
Baltimore,  Md,,  December  14,  1896. 

Reflpectftdly  submitted  to  the  Chief  of  Engineers,  U.  S.  A. 

I  concur  in  the  views  of  the  district  engineer.  The  toll-bridge  abutment  as  far 
back  as  the  bulkhead  line,  and  a  part  of  Hospital  Point,  should  be  cut  off,  but 
whether  it  is  necessary  to  cut  off  so  much  as  400  feet  of  the  latter  may  be  a  question. 
The  channel  width  only  a  short  distance  above  Hospital  Point  is  now  about  100  feet 
less  than  at  the  latter  place. 

To  merely  cut  off  400  feet  of  Hospital  Point,  without  any  widening  of  the  channel 
above,  would  not  afford  the  needed  relief. 

I  suggest  that  Captain  Casey  be  requested  to  state  precisely  what  he  would  pro- 
pose to  nave  done,  both  at  Hospital  Point  and  vicinity,  his  reasons  fur  the  same,  and 
give  an  estimate  of  the  cost.  In  this  connection  it  is  important  to  know  the  character 
of  the  material  at  Hospital  Point  that  will  have  to  be  removed. 

Peter  C.  Hains, 
Col,,  Corps  of  Engineers,  U,  S,  A.,  Division  Engineer,  Southeast  Division, 

[Fourth  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 

December  fSS,  1896, 

RespectfoUy  returned  to  Captain  Casey,  inviting  his  attention  to  the  preceding 
(third)  indorsement,  and  with  request  that  he  furnish  the  information  indicated  by 
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Colonel  Hains.    Id  this  connection  attention  is  inrited  to  report  by  Capt.  G.  J. 
Fiebeger,  Corps  of  Engineers,  dated  Febmary  26,  1890. 
These  papers  will  be  returned  throagh  the  division  engineer. 
By  command  of  Brig.  Gen.  Craighill : 

A.  Mackenzie, 
Lieut,  CoL,  Carps  of  Engineers. 

[Fifth  iiidon«neiit.] 

U.  8.  Engineer  0ffig)e, 

Narfolk,  Va.,  January  8, 1897, 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  8.  Army,  through  Col.  Peter  C. 
Haius,  Corps  of  Engineers,  Division  Engineer,  Southeast  Division. 

I  have  the  honor  to  recommend  a  recast  of  the  harbor  lines  in  the  vicinity  of 
Hospital  Point  as  shown  on  the  accompanying  tracing,  where  the  proposed  lines 
are  drawn  in  red.  The  material  at  the  point  is  generally  rather  hard,  out  alternates 
in  strata  as  shown  by  the  diagram  of  a  boring  taken  at  A.  It  is  proposed  to  bulk- 
head the  end  of  the  shortened  point  and  have  landings  made  along  the  bulkhead, 
abolishing  the  projecting  wharf  which  now  exists.  The  project  of  course  includes 
the  removal  of^material  above  and  below  the  point  to  correspond  with  the  new 
harbor  lines.  The  approximate  cost  of  all  excavation  between  the  old  lines  and  the 
new,  as  shown  on  the  tracing,  may  be  given  as  follows  (including  cost  of  inspection 
and  contingencies),  this  being  in  reality  an  extension  of  the  present  approved  project 
for  25  feet  at  low  water  to  within  75  feet  of  the  harbor  lines,  except  at  the  point, 
wheie  dredging  is  carried  in  over  the  75-foot  limit  to  a  depth  of  3  feet: 

Material  above  low  water,  65,000  yards  at  15  cents $9,750.00 

Mud  and  sand  (in  place),  1,141,837  yards  at  14  cents 159,857.18 

Hard  material,  riprap,  old  piling,  etc,  25,000  yards  at  30  cents 7, 500. 00 

Extending  work  to  bulkhead  line  in  front  of  hospital  with  3  feet  at  low 

water,  9,666  yards  at  15  cents 1,449.90 

Rebuilding  sea  wall,  500  feet 10,000.00 

Removing  cemented  sea  wall 2,000.00 

Removing  non-cemented  seawall 600.00 

Remo vin g  present  wh arf 300. 00 

Restoring  landing,  piling,  etc 2,500.00 

Total , 193,957.08 

It  is  intended  that  the  present  stone  wall  shall  be  used  in  constructing  the  new  one. 


Tho8.  L.  Casey, 
Captain,  Carps  of  Engineers, 


[Sixth  indorsement.] 


U.  S.  Engineer  Office, 
Baltimore,  Md.,  January   4,  1897, 

Respectfully  returned  to  the  district  engineer.  Please  explain  bv  a  note  on  the 
map  what  the  tiiree  red  lines  (viz,  the  dotted  line,  the  full  line,  and  the  broken  line) 
indicate. 

Peter  C.  Hains, 
Col,,  Carps  of  Engineers,  JHvieieiii  Engineer,  Southeast  Division, 

[Seventh  indorsement.] 

U.  8.  Engineer  Office, 
Norfolk,  Va,,  January  15,  1897, 

Respectfully  returned  to  Colonel  Hains,  the  explanations  requested  in  the  preced- 
ing indorsement  having  been  noted  on  the  map. 

Tugs.  L.  Casey, 
Captain,  Corps  of  Engineers. 

[Eighth  indorsement.] 

U.  8.  Engineer  Office, 
Baltimore,  Md.,  January  16, 1897. 

Respectfully  submitted  to  the  Chief  of  Engineers  and  recommended  for  approval. 

Peter  C.  Hains, 
Col.,  Corps  of  Engineers,  Division  Engineer,  Southeast  Division. 
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[Ki&th  indorsement.] 

Office  Chief  of  Engineers^ 

U.  8.  Army, 

March,  11,  1897. 
RespectAiUy  returned  to  Captain  Casey  ULviting  attention  to  the  accompanying 
commnnication  of  the  5th  inBtantfroni  the  Secretary  of  the  Navy,  in  reference  to  the 
removal  of  the  portion  of  Hospital  Point. 

It  will  be  noted  that  the  Navy  Department  estimates  that  it  will  cost  $li5|000  to 
build  a  new  retaining  wall,  and  $2,875.50  to  replace  the  boathouse  and  wharf. 

Inasmuch  as  it  is  understood  from  the  project  submitted  by  Captain  Casey  that  he 
contemplates  doing  away  with  the  whaif,  and  that  he  estimates  that  the  rebuilding 
of  the  retaining  wall  will  cost  $10;000,  it  is  suggested  that  he  confer  on  the  subject 
with  the  civil  engineer  of  the  Navy  at  the  Norfolk  Navy- Yard,  and  endeavor  to  reach 
a  definite  agreement  as  to  what  the  changes  in  which  the  Navy  Department  is  inter- 
ested will  cost. 
By  command  of  Brig.  Gen.  Wilson : 

A.  Mackenzie, 
LintU  Col.j  Carps  of  Engineers, 

[Tenth  iadoraement.] 

U.  8.  Engineer  Office, 
Norfolk,  Va.,  May  7,  1897, 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  8.  Army. 

I  have  conferred  with  Civil  Engineer  P.  C.  Asserson,  U.  8.  N.,  on  the  subject  of  a 
sea  wall  for  Hospital  Point  after  its  curtailment,  and  can  not  agree  with  him  as  to 
the  requirements  of  a  sea  wall  at  this  particnlar  place,  which  is  simply  a  park,  with- 
drawn entirely  from  nearly  all  commercial  uses.  A  sea  wall  of  sufficient  strength 
to  answer  the  purposes  as  defined  in  my  report,  will  cost  not  far  from  $^0,000,  while 
that  recommended  by  Mr.  Asserson  is  such  as  would  be  built  at  a  navy -yard,  or  mole, 
constantly  called  upon  to  answer  the  severest  demands  of  commerce  or  of  wave  action. 
This  is  entirely  unnecessary,  and,  if  the  project  for  this  much-needed  improvement 
of  Norfolk  Harbor  were  to  be  contingent  upon  the  building  of  such  a  Bti-ucture,  the 
entire  scheme  would  be  rejected  by  Congress,  and  legitimately  so. 

Thos.  L.  Casey, 
Captain,  Corps  of  Engineers, 

(Through  the  Division  Engineer.) 

[Eleventh  ladonemont.] 

U.  8.  Engineer  Office, 
Baltimore,  Md,,  May  10, 1897 

Respectfnlly  forwarded  to  the  Chief  of  Engineers. 

I  do  not  know  what  the  needs  of  the  Navy  Department  are  in  respect  to  depth  of 
water  along  the  bulkhead  line,  but  the  Navy  Department  evidently  contemplates 
the  construction  of  a  concrete  wall  with  a  considerable  depth  of  water  along  the 
whole  front  of  it,  while  Captain  Casey  estimates  for  a  depth  of  only  3  feet. 

I  should  suppose  that  the  depth  suggested  by  Captain  Casey  would  be  sufficient, 
as  the  place  is  used  as  a  hospital  and  not  for  other  naval  purposes.  In  that  case  a 
suitable  wall  cpuld,  in  my  opinion,  be  built  for  the  sum  estimated  by  him. 

A  steamboat  landing  built  on  creosoted  piles  would  perhaps  bo  needed,  extending 
out  into,  say  9  feet  of  water.  8uoh  a  landing  would  cost  more  than  the  sum  estimated 
by  Captain  Casey  for  a'  boat  landing,  but  could  be  built  for  about  $10,000,  inclusive 
of  a  boathouse. 

Peter  C.  Hains, 
Col,,  Corps  of  Engineers,  Division  Engineer,  8,  E,  IHvisioH, 


letter  from  the  superintendent  and  secretary  of  the  norfolk  and  ports- 
mouth cotton  exchange. 

Norfolk  and  Portsmouth  Cotton  Exchange, 

Norfolk,  Va,,  Deeember  9,  1896, 

Dear  8ir:  At  a  meeting  of  the  special  committee  appointed  by  the  board  of 
directors  of  the  Norfolk  and  Portsmouth  Cotton  Exchange  the  following  resolutions 
were  unanimously  adopted : 

Whereas  it  has  oome  to  the  knowledge  of  the  Norfolk  and  Portsmouth  Cotton 
Exchange  that  the  8taite  board  of  harbor  commissioners  has  laid  before  the  proper 
United  States  aathorities  a  plan  for  certain  improvements  to  this  harbor,  by  widen- 
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ing  of  the  same  at  Hospital  Point  and  at  the  point  up  the  Eastern  Branch  known  as 
the  old  drawbridge  abutment;  and 

Whereas  said  improvements  have  become  within  recent  years  a  necessity  to  tlie 
handling  of  the  greatly  increaned  trade  of  this  port,  owing  to  the  occupation  o£ 
almost  every  point  of  land  on  the  water  front,  and 

Whereas  the  proposed  improvements  so  necessary  to  commerce  and  to  the  needs 
of  the  United  States  Navy  in  obtaining  easy  access  to  and  from  the  Norfolk  Navy- 
Yard  can  be  made  now  at  small  cost  as  compared  to  what  it  might  cost  if  delayed, 
until  expensive  improvements  were  erected  upon  a  portion  of  those  shallows  now 
proposed  to  be  cut  away :  Therefore, 

Resolved,  That  the  plan  proposed  by  the  State  board  of  harbor  commissioners  is 
approved  and  strongly  indorsed  as  eminently  desirable  not  only  for  the  present  and 
future  needs  of  the  United  States  Navy,  and  the  local  commercial  interests,  but  for 
the  benefit  to  that  great  territory  west  aud  southwest,  tributary  to  this  port  whicli 
would  be  beneficially  affected  by  such  improvement. 

Resolved,  That  the  necessity  for  prompt  action  be  urged  upon  the  proper  United 
States  authorities  in  control  of  sucli  matters,  and  that  copies  of  these  resolutions  be 
forwarded  to  the  Secretary  of  the  Navy,  and  the  Chief  of  Engineers  of  the  United 
States  Army,  and  to  the  several  Members  of  Congress  from  Virginia. 
I  am,  dear  sir,  yours,  very  respectfully, 

Norman  Bell, 
Superintendent  and  Secretary. 

Chief  of  Engineers,  U.  S.  A., 

In  charge  of  Harbor  Improvements, 


letter  from  the  chief  of  engineers,  united  states  army,  to  the  honorablk 

THE  secretary  OF   WAR. 

office  of  the  chief  of  engineers, 

United  States  Army, 
Washington,  D.  C,  February  15, 1897. 

Sir:  In  connection  with  the  further  improvement  of  the  harbor  at  Norfolk,  Va.,  it 
has  been  suggested  that  a  point  of  land  known  as  Hospital  Point  should  be  removed 
for  a  distance  of  about  400  feet. 

The  land  forms  a  part  of  the  property  now  occupied  as  the  site  of  a  United  States 
naval  hospital,  and  I  have  the  honor  to  recommend  that  inquiry  be  made  of  the 
Secretary  of  the  Navy  as  to  whether  the  land  in  question  is  owned  by  the  United 
States  and  is  under  control  of  the  Navy  Department,  and  if  so  whether  there  would 
be  any  objection  on  the  part  of  that  Department  to  the  proposed  removal  of  about 
400  feet  of  the  point  in  widening  the  channel  to  Norfolk  and  the  United  States  navy- 
yard  at  Portsmouth,  Va. 

Very  respectftilly,  your  obedient  servant, 

John  M.  W'ilson, 
Brig.  Gen,,  Chief  of  Engineers,  U.  S.  Army. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


letter  from  the  honorable  the  secretary  op  war  to  the  honorable  the 

secretary  of  the  navy. 

War  Department, 
Washington,  D.  C,  February  17,  1807, 

Sir:  In  connection  with  the  further  improvement  of  the  harbor  at  Norfolk,  Va.,  it 
has  been  suggested  that  a  point  of  labd  known  ns  Hospital  Point  should  be  removed 
for  a  distance  of  about  400  feet.  TLe  land  forms  a  part  of  the  property  now  occu- 
pied as  the  site  of  a  United  States  naval  hospital,  and  I  beg  therefore  to  inquire 
whether  the  land  in  question  is  owned  by  the  United  States  and  is  under  the  control 
of  your  Department,  and  if  so  whether  there  would  be  any  objection  on  the  part  of 
your  Department  to  the  proposed  removal  of  about  400  ieet  of  the  point  in  widen- 
ing the  channel  to  Norfolk  and  the  United  States  navy-yard  at  Portsmouth,  Va. 
Very  respectfully, 

Daniel  S.  Lamont,  Secretary  of  War. 

The  Secretary  of  the  Navy. 


— -^ 
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ubttkr  from  the  honohablk  the  8bcretary  of  tue  navt  to  the  honorable 
the  secretary  of  war,  with  accompanting  papers. 

Navy  Department, 
IVashingUyn,  D,  C,  March  5, 1897.     ■ 

Sir  :  The  Department  is  in  receipt  of  yonr  letter  of  the  17th  ultimo,  stating  that 
in  connection  with  the  farther  improvement  of  the  harhor  at  Norfolk,  Ya.,  it  has 
been  snggested  that  a  point  of  land  known  as  Hospital  Point  should  be  removed  for 
a  distance  of  400  feet,  and  inqairing  whether  the  land  in  question  is  owned  by  the 
United  States  and  is  under  the  control  of  this  Department,  and  if  so  whether  there 
would  be  any  objection  on  the  part  of  this  Department  to  the  proposed  removal  of 
about  400  feet  of  the  point  in  widening  the  channel  to  Norfolk  and  the  United  States 
navy -yard  at  Portsmouth,  Ya. 

In  reply,  I  have  to  inform  you  that  this  property  is  owned  by  the  United  States 
and  is  under  the  control  of  tnis  Department,  and  I  send  you  herewith  copies  of  the 
report  made  by  the  civil  engineer  at  the  Norfolk  Navy- Yard,  to  whom  yonr  letter 
was  referred,  and  also  the  report  of  the  Bureau  of  Medicine  and  Surgery.  From 
these  reports  you  will  see  that  the  removal  of  this  point  of  laud  will  necessitate  the 
building  of  a  retaining  wall,  which,  it  is  estimated,  will  cost  $145,000,  and  the 
rephusing  of  a  boathouse  and  wharf,  shown  on  the  plan,  which  were  erected  last 
year  at  a  cost  of  $2,875.50;  that  it  will  also  necessitate  the  rearrangement  of  walks, 
roadways,  etc.,  the  estimated  cost  of  which  has  not  yet  been  determined. 

If  the  removal  of  this  point  is  deemed  to  be  an  engineering  necessity  and  would 
contribute  to  the  procurement  of  deep  water,  this  Department  would  approve  the 
scheme,  presupposing,  of  course,  that  the  Congress  which  should  order  the  work 
would  provide  for  the  retaining  wall  required  and  the  other  changes  necessitated  by 
this  work. 

I  have  the  honor  to  be,  sir,  very  respectfully, 

H.  A.  Herbert,  Secretary.^ 

The  Secretary  of  War. 

[Fifth  indorsement.] 

-  ■  Navy- Yard,  Norfolk,  Y a,,  February  ^S,  1897. 

Sir:  As  directed  by  the  third  indorsement  of  the  Bureau  of  Medicine  and  Surgery, 
dated  the  19th  instant,  I  herewith  inclose  blue  print  of  the  naval  hospital  lands, 
showing  within  red  lines  the  point  of  land  that  would  have  to  be  removed  to  com- 
ply with  the  suggestions  contained  in  letter  file  No.  7094,  dated  February  17,  1897, 
from  the  honorable  Secretary  of  War. 

The  removal  of  this  point  of  land  would,  in  my  judgment,  not  be  detrimental  to  the 
adjoining  hospital  property,  but  wonld  be  a  very  great  improvement  to  the  Norfolk 
Harbor,  and  would  make  a  much  better  fairway  for  the  entrance  to  the  navy-yard 
of  our  long  and  deep  draft  naval  ships. 

If  this  project  is  carried  out  it  would  be  necessary  to  protect  the  remaining  hos- 
pital land,  from  which  the  point  would  be  removed,  with  a  heavy  concretetretaining 
wall  about  540  feet  long  and  28  feet  deep  from  coping  level,  the  estimated  cost  of 
which  is  $145,000. 

Yery  respectfully,  P.  C.  Asserson, 

Civil  Engineer,  U.  S.  N. 

Respectfully  forwarded. 

A.   H.  McCORMlCK, 

Captain,  U.  S,  N.,  Captain  of  the  Yard. 
ITie  Commai«dant,  Navy- Yard,  Norfolk,  Va. 

[Seventh  indorsement.] 

Department  of  the  Navy, 
Bureau  of  Medicine  and  Surgery, 

February  26, 1897. 

RespectftiUy  returned  to  the  Department,  inviting  attention  to  the  fifth  indorse- 
ment and  accompanying  blue  prints. 

The  advantages  of  the  proposed  plan  are  obvious,  and  meet  with  the  Bureau's  full 
approval  if  funds  are  available  or  will  be  provided  for  the  retaining  wall  ($145,000) 
and  for  replacing  the  boathouse  and  wharf  shown  on  the  plan,  which  were  erected 
last  year  at  a  cost  of  $2,875.50.  The  changes  proposed  will  also  necessitate  a  rear- 
rangement of  walks,  roadways,  etc. ;  estimated  cost  yet  to  be  determined. 

J.  R.  Tryon, 
Surgeon-General,  U.  S.  N. 
BNG  97 86 
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letter  prom  the  honorable  the  8bcrktary  of  the  navy  to  the  honoraduc 
the  seosbtary  of  war,  with  letters  and  indorsements  referred  to. 

Navy  Department, 
Washington,  March  30,  1897. 

Sir  :  Referring  to  this  Department's  letter  of  the  5th  instant,  relative  to  the  pro- 

Sosed  removal  of  a  point  of  land,  ander  tho  control  of  this  Department,  known  as 
[ospital  Point,  in  connection  with  the  contemplated  harbor  improvements  at  Nor- 
folk, Ya.,  I  have  the  honor  to  inclose  herewith,  for  your  information  and  such  action 
as  yon  may  deem  proper,  coi)ies  of  certain  correspondence  between  Civil  Engineer 
P.  C.  Asserson,  U.  S.  N.,  of  the  Norfolk  Navy -Yard,  and  Capt.  Thos.  Ij.  Casey,  of  tho 
Corps  of  Engineers,  U.  S.  A.,  relative  to  the  proposed  improvement  and  the  character 
and  cost  of  the  changes  necessitated  thereby  to  the  property  of  the  Navy  Depart- 
ment. 

In  view  of  the  statements  contained  in  the  letter  of  Civil  Engineer  Asserson,  dated 
March  23, 1897,  and  the  indorsement  thereon  of  the  Surgeon-General  of  the  Navy,  the 
Department  begs  to  renew  tho  snggestions  contained  in  the  closing  paragraph  of  its 
letter  of  the  5th  instant,  above  referred  to,  relative  to  securing  from  Congress  an  appro- 
priation sufficient  to  provide  for  a  retaining  wall  of  the  character  recommendea  by 
the  civil  engineer  and  the  other  changes  necessitated  by  tho  contemplated  improve- 
ments.   The  suggestions  therein  made  were  as  follows : 

"If  the  removal  of  the  point  is  deemed  to  be  an  engineering  necessity  and  would 
contribute  to  the  procurement  of  deep  water,  this  Department  would  approve  the 
scheme,  prosupposiug,  of  course,  that  the  Congress  which  would  order  the  work  would 
provide  for  the  retaining  wall  required  and  the  other  changes  necessitated  by  this 
work." 

I  have  the  honor  to  be,  sir,  very  respectfully, 

John  D.  Loncj,  Secretary. 

The  Secretary  of  War. 

[Second  indorsement.] 

Department  of  the  Navy, 
Bureau  of  Medicine  and  Surgery, 

March  Se,  1807. 

Respectfully  referred  to  the  Department  for  its  information  and  action. 

The  Bureau's  indorsement  of  lebruary  26, 1897,  relative  to  contemplated  improve- 
ments, is  adhered  to ;  and  which  is  as  follows,  viz : 

''  The  advantages  of  the  proposed  plan  are  obvious,  and  meet  with  the  Bureau's  full 
approval  if  funds  are  available  or  will  be  provided  for  the  retaining  wall  ($145,000) 
and  for  replacing  the  boathouse  and  wharf  shown  on  the  plan,  which  were  erected 
last  year  at  a  cost  of  $2,875.50.  The  changes  proposed  will  also  necessitate  a  rear- 
rangement of  walks,  roadways,  etc. )  estimated  cost  yet  to  be  determined.'' 

J.  R.  Tryon, 
Surgeon-General,  V,  S,  Navy. 


Navy-Yard,  Norfolk,  Va.,  March  24, 1897. 

Sir:  The  War  Department  having  directed  Capt.  Thomas  L.  Casey,  U.  S.  A.,  to 
confer  with  me  in  relation  to  the  proposed  shortening  of  Hospital  Point,  I  here- 
with forward  for  the  information  of  the  Surgeon-General  copies  of  two  letters  on  tho 
subject  which  will  explain  themselves. 
Very  respectfully, 

P.  C.  Asserson, 
Civil  Engineer',  U.  S.  Navy. 

Kespectfully  forwarded. 

W.  W.  Mead. 
Commander,  U.  8.  N.,  Acting  Ca2)tain  of  the  Yard. 

Tho  Commandant, 

Navy-Yard,  Norfolk,  Va, 

U.  S.  Engineer  Office, 

Norfolk,  Va.,  March  19, 1897. 

My  Dear  Sir:  I  regret  that  an  engagement  prevented  me  from  seeing  you  while 
in  town  the  other  day,  and  had  1  known  of  your  intended  visit  earlier  oould  have 
an'auged  otherwise. 

In  regard  to  the  matter  of  revetting  the  shore  line  of  the  abbreviated  Hospital 
Point,  which  seems  to  be  the  subject-matter  of  the  difference  between  us,  I  have  only 
to  say  that  we  are  apparently  considering  quite  different  object's.    In  my  report  upon 
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tbe  subject  I  inserted  an  item  of  $1(K000  for  replacing  the  material  forming  the  pres- 
ent sea  wall  along  the  shore  line  of  the  shortened  point,  placing  the  footing  at  no 
greater  depth  than  that  of  the  present  sea  wall.  At  tbe  same  time,  I  proposed  to 
abolish  the  wharf  altogether,  and  have  landings  made  along  the  bulkhead,  which 
eould  bo  dredged  a  little  more  at  that  point  and  piled  along  the  revetment.  I  believe 
my  estimate  is  a  reasonable  one  for  the  object  proposed.  I  gather,  from  the  docu- 
ments submitted  to  me,  that  you  have  in  view  the  formatiou  of  a  very  deep  and  ex- 
penjsive  concrete  sea  wall,  which,  in  my  opinion,  the  circumstances  do  not  entirely 
warrant.  I  feel  sure  that  if  an  item  of  $145,000  for  a  sea  wall  is  inserted  in  the  proj- 
ect for  improving  the  harbor  at  Hospital  Point,  the  entire  project  will  be  killed, 
and  this  improvement,  so  desirable  for  the  commercial  interests  of  the  port,  rendered 
entirely  impossible.  It  would  be  better,  it  seems  to  me,  to  adhere  to  the  plans  and 
estimate  which  I  submitted  recently,  and  then,  after  the  thing  is  an  accomplished 
fact,  ask  Congress  for  a  separate  appropriation  for  any  kind  of  a  sea  wall  that  yon 
may  deem  desirable. 

Hoping  to  hear  from  you  at  your  convenience,  I  am, 
•  Very  respectfully, 

Thos.  L.  Casey, 
Captain,  Corps  of  Engineers. 

Mr.  P.  C.  AssBRsoN, 

Civil  Engineer f  U.  S,  Navy,  Navy- Yard,  Norfolk,  Va, 


Navy-Yard,  Norfolk,  Va.,  March  2$,  1897. 

Sir:  In  reply  to  your  letter  of  the  lOth  instant,  I  would  state  that  I  had  supposed 
that  the  only  object  for  the  removal  of  Hospital  Point  would  be  to  widen  the 
deep  water  channel  so  that  long  ships  of  deep  draft  could  have  room  to  turn  around 
witnout  entirely  blocking  the  channel,  and  that  the  line  450  feet  back  from  the 
present  Hospital  Point  would  become  the  new  port  warden's  line  with  deep 
water  up  to  ft;  this  in  my  judgment  is  necessary  if  the  proposed  improvement  is  to 
be  of  any  practical  value  to  the  fast  increasing  commerce  that  seeks  outlet  from  this 
harbor  in  long  and  deep-draft  ships.  With  that  object  in  view,  I  had  estimated  for 
a  concrete  retaining  wall  of  proper  size  and  depth  to  meet  the  requirements.  From 
experience  I  know  that  the  substratum  of  the  land  at  this  point  is  underlaid  with 
very  soft  material — either  quicksand  or  very  soft  silt — as  we  have  failed  to  obtain 
satisfactory  bearing  power  for  an  ordinary  light  wharf  with  piles  65  feet  long.  If, 
therefore,  this  point  of  land  is  cut  off  by  dredging,  there  would  be  nothing  to  pre- 
vent the  land  for  a  very  long  distance  beyond  the  point  dredged  toslido  into  the  chan- 
nel and  form  a  long  shallow  beach  in  front  of  the  point,  the  same  as  is  now  observed 
on  both  sides  of  Hospital  Point,  where  wo  want  a  deep-water  channel. 

The  present  light  sea  wall  around  Hospital  Point,  which  only  extends  to  the  low- 
water  line,  and  which  you  propose  to  replace  across  the  shortened  point,  has  always 
been  found  insnfiBicient  to  retain  the  land  behind  it,  even  with  a  long  shallow  beach 
in  front  of  it,  for  repairs  to  this  wall  with  refilling  behind  it  has  been  one  of  nearly 
annual  occurrence.  I  can  not,  therefore,  agree  with  you  in  recommending  the  con- 
struction of  a  light,  shallow,  and,  in  my  judgment,  wholly  inadequate  sea  wall  to  pro- 
tect the  shortened  point,  for  I  feel  certain  that  it  would  rapidly  find  its  way,  along 
with  much  of  the  land  behind  it,  into  the  river  as  soon  as  the  dredging  should  be- 
completed. 

I  agree  with  you  that  the  wharf  at  this  point  should  be  abolished.  I  think,  also, 
that  we  should  have  sufficient  depth  of  water  along  the  sea  wall  to  take  a  deep- 
draft  ship  up  to  it. 

I  am  firmly  of  the  opinion  that  the  Department  and  Congress  should  be  fully 
advised  as  to  the  cost  of  any  permanent  proposed  improvement,  when  it  is  possible, 
before  the  work  is  commenced. 

To  ask  the  Department  or  Congress  for  additional  appropriations  after  they  had 
reason  to  suppose  the  work  completed,  I  think  bad  policy. 
Very  respectfully, 

P.  C.  Asserson, 
Civil  Engineer,  U.  S.  N. 

Capt.  Thos.  L.  Casby, 

Corps  of  Engineers. 

All  the  maps  referred  to  in  the  above  correspondence  have  been 
omitted  excepting  the  tracing  alluded  to  in  the  fifth  indorsement  on  the 
letter  of  the  president  of  the  State  board  of  harbor  commissioners, 
a  copy  of  which  is  submitted.    This  shows  aU  information  necessary  to 
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a  perfect  nnderstanding  of  what  is  desired.  The  improvement  sag- 
gested  seems  to  be  warranted  by  the  commercial  interests  of  the  harbor 
and  the  fact  that  the  major  portion  of  its  traffic  passes  near  the  point 
in  question,  rendering  it  the  busiest  part  of  the  harbor  and  consequently 
a  locality  where  the  greatest  width  of  channel  should  exist. 

Norfolk  Harbor  is  in  the  coUection  district  of  Norfolk  and  Portsmouth,  and  Nor- 
folk, Va.;  is  the  nearest  port  of  entr^-.  Nearest  light-house  is  Craney  Island  light 
at  mouth  of  Elizabeth  River,  Virginia.    Nearest  fort,  Fort  Monroe,  Va. 

Amount  of  revenue  collected  at  the  port  of  Norfolk,  Va.,  during  the  fiscal  year 
ended  June  30,  1897,  $24,293.75. 

Money  statement, 

July  1, 1896,  balance  unexpended $100, 758. 67 

June  30, 1897,  amount  expended  during  fiscal  year 92, 595. 43 

July  1, 1897,  balance  unexpended 8, 163.24 

July  1,1897,  outstanding  liabilities 370.00 

July  1, 1897,  balance  avaUable 7,793.24 

{Amount  (estimated)  required  for  completion  of  existing  project 56, 774. 56 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1899    56, 776. 56 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


APPROPRIATIONS. 


August  14, 1876 $35,000 

June  18, 1878 50,000 

March  3. 1879 75,000 

June  14,  1880 50,000 

March3,  1881 75,000 

August  2,  1882 75,000 

July  5,  1884 25,000 

August  5,  1886 50,000 


August  11,  1888 $50,000 

September  19, 1890 160,000 

July  13, 1892 150,000 

August  17, 1894 100,000 

June  3,  1896 100,000 

Total 985,000 


Abstract  of  bids/or  dredging  harbor  at  Norfolk,  and  its  approaches,  Virginia,  received  in 
response  to  advertisement  dated  August  13, 1896,  and  under  specifications  of  the  same 
date,  and  opened  by  Capt,  Thomas  L,  Casey,  Corps  of  Engineers,  September  33, 1896. 


No. 


I 

2 
3 
4 
o5 
6 
7 
8 
9 


Name  and  address  of  bidder. 


Virginia  Dredging  Co.,  Richmond,  Ta 

Eiyah  Brainard.  New  York,  N.  Y 

Sanford  &  Brooks,  Baltimore,  Md 

P.  Sanford  Boss,  Jersey  City,  N.J 

Morris  &  Comings  Dreaging  Co.,  New  York,  N.  Y 

Chester  T.  Caler,  Norfolk,  Va 

Baltimore  Dred^njc  Co.,  Baltimore,  Md 

Rittenhonse  R.  Moore,  Mobile,  Ala 

American  Dredging  Co.,  Philadelphia,  Pa 


Amount 

that  can 

Time 

Amount 

be  re- 

Doily 

to  com- 

bid per 

moved  at 

amount 

mence 

cubic 

price  bid 

tobeex- 

(after 

yard. 

with 

cavated. 

notifl. 

available 

cation). 

funds. 

Cents. 

Ou.  yds. 

(hi.  ydi. 

Days. 

WA 

810. 185 

2,000 

30 

»ft 

883,838 

6,500 

10 

0]% 

883,838 

4,000 

30 

»/» 

002,062 

3,500 

30 

8| 

1,000,000 

2,000 

20 

18{ 

648,148 

2,500 

ib) 

10 

875,000 

3,000 

10 

lOA       802, 752 

(23,000 

60 

lOA 

857,843 

4,000 

20 

Time 

to  com- 

plete. 


Mos. 


(c) 


10 
10 
10 
10 
10 

10 
10 
10 


a  Lowest  Ud.    Contract  entered  into  October  7, 1897. 
(About  April  15, 1897. 

Amount  available  for  dredging  under  contract,  $87,500. 


e  About  April  15, 1898. 
d  Or  more. 


9< 


«4i«e^tn 


5.A.. 


Bn«  55    2 


i^MWbi' •'•■'"■^■^■■^^M*^ 


I 
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Coniraoi  in  force. 

Name  and  address  of  contractor,  Morris  &  Cnmings  Dredging  Company,  New 
York,  N.  Y.;  date  of  approval,  October  20, 1896;  date  of  beginning  work,  October 
20, 1896;  date  of  expiration,  May  8, 1897. 


COMMERCIAL  STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  the  harbor  at  Norfolk,  Va., 
during  the  calendar  year  1896  were  compiled  from  statements  famished  by  parties 
making  shipments  over  this  waterway : 


Articlen. 


Coal 

Cotton 

Lumber 

Fertiliser 

Ice 

Miaceiliuieoas 

Total.. 


Yeasela. 


AmonDt. 


Tont. 

1, 770, 404 

86,175 

007,046 

30,895 

33,810 

3, 458, 806 


Yalae. 


$4,074,402 

12,064,430 

6, 070, 460 

404,800 

71,950 

148, 461, 561 


5.980,636  1      171,147.603 


Steam 

Sail 

Bargea 

Ligbtem  .. 
Bafta 

Total 


Number. 


3,631 

1,424 

10, 816 

411 

316 


16,598 


Average 
draft. 


Average 
tomiage. 


Feel, 


15 

13 

9 

3 


Tons. 

1,672 

585 

622 

41 


NKW  LINK  OF  TRAN8POUTATION. 


Established  Jnly  7,  1896,  by  the  Baltimore,  Chesapeake  and  Richmond  Steamboat 
Company,  between  Norfolk,  Va.,  and  Baltimore,  Md.,  daily  service  except  Sunday 
from  each  point. 

Approxiinate  amount  of  freight  of  all  kinds  shipped  and  received  by  water. 


Year. 


1888 
1880 
1890 
1891 
1892 


1,914,506 
2,243,087 
2,384,841 
2, 931, 751 
3,427,188 


1893 

1894 

1895 

1896 


Tons. 


3.584,727 
4,545,049 
5,013,185 
5,986,636 


K2. 


IMPROVEMENT  OF  WESTERN  BRANCH  OF  ELIZABETH  RIVER,  VIRGINIA. 

The  project  submitted  for  the  expenditure  of  the  appropriation  of 
$45,000  in  the  act  of  June  3,  1896,  for  completing  the  improvement 
of  this  stream,  was  approved  September  2, 1896.  This  project  has  in 
view  the  dredging  of  a  channel  200  feet  wide  and  20  feet  deep  at  mean 
low  water  from  the  20-foot  contour  in  Norfolk  Harbor,  Virginia,  for  a 
distance  of  about  1  mile. 

The  work  was  advertised  under  date  of  September  9, 189G,  and  the 
proposals  received  in  response  to  the  advertisement  were  opened  Octo- 
ber 26, 1896  (abstract  appended).  The  contract  for  doing  the  necessary 
dredging  was  awarded  to  the  lowest  bidder,  P.  Sanford  Koss,  of  Jersey 
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City,  F.  J.,  at  8.4  cents  per  cubic  yard,  measared  in  scows.    The  con- 
tract was  signed  on  IJovember  7, 1896. 

At  the  close  of  the  fiscal  year  the  contractor's  plant,  consisting  of 
one  clam-shell  dredge,  two  tugboats,  and  six  scows,  which  commenced 
work  under  the  contract  on  December  14, 1896,  was  still  employed  in 
dredging  the  channel.  During  the  fiscal  year  this  plant  removed  378,037 
cubic  yards  of  material,  scow  measurement,  giving  a  channel  from  the 
20-foot  contour  in  Norfolk  Harbor,  Virginia,  3,400  feet  long,  200  feet 
wide,  and  160  fe^t  in  width  for  a  farther  distance  of  1,450  feet,  a  depth 
of  20  feet  at  mean  low  water  being  obtained  throughout.  The  dredged 
material  was  principally  mud,  mixed  with  sand  and  oyster  shells,  and 
was  all  deposited  from  scows  back  of  the  ripraps  in  Hampton  Beads. 

While  sufficient  time  has  not  elapsed  since  the  channel  at  the  mouth 
of  the  river  was  dredged  to  allow  a  definite  opinion  to  be  formed  from 
cross-current  observations  made  at  this  part  of  the  river,  it  is  antici- 
pated that  gradual  filling  will  take  place  in  the  dredged  cut.  Until 
the  extent  of  filling  and  the  distance  over  which  it  occurs  can  be  ascer- 
tained, it  will  not  be  practicable  to  decide  upon  a  plan  for  obviating 
this  shoaling. 

The  funds  appropriated  in  the  act  of  June  3, 1896,  will  be  sufficient 
to  complete  the  channel  as  projected  and  the  work  will  probably  be 
finished  in  July,  1897. 

This  river  is  in  the  collection  district  of  Norfolk  and  Portsmonth,  Va.,  and  Norfolk, 
Va.,  is  the  nearest  port  of  entry.  Nearest  light-bonse,  Craney  Island  Light,  at  the 
mouth  of  Elizabotli  River,  Virginia.    Nearest  fort,  Fort  Monroe,  Va. 

The  amonnt  of  revenue  collected  at  the  port  of  Norfolk;  Va.,  during  the  fiscal 
year  ended  June  30,  1897,  is  $24,293.75. 

Money  statement. 

July  1, 1896,  balance  unexpended $45,000.00 

June  30, 1897,  amount  expended  d  uring  fiscal  year 27, 752. 50 

July  1, 1897,  balance  unexpended 17,247.50 

July  1, 1897,  outstanding  liabilities $4,561.14 

July  1, 1897,  amount  covered  by  uncompleted  contracts il,  449. 02 

16,010.16 

July  1, 1897,  balance  available 1,237.34 

APPROPRIATIONS. 

June  3, 1896 : $45,000.00 


Abstract  of  bids  for  dredging  Western  Branch  of  JSlizabeth  River,  Virginiaj  received  in 
response  to  advertisement  dated  September  9,  1896,  and  under  specifications  of  the  same 
date,  and  opened  by  Capt,  Thomas  L,  Casey,  Coips  of  Engineers,  October  20,  1896. 


Name  and  address  of  bidder. 

Ainnimt 

Amoant 
that  can  bo 

Daily 
amoant  to 
be  exca- 
vated. 

Cu.  yd: 
3,000 
2,000 
2,000 

4,000 
2,500 
8,000 
2,000 

Time  t4>— 

No. 

bid  per 
cabic 
yard. 

i*Gnioved  at 
price  bid 
with  avail- 
able funds. 

Commence 
(daj'H  after 
notifica- 
tion). 

■ 
Complete 
(months). 

1 
2 
3 

4 
6 
6 
7 

Virfi^inia  Bred^ng  Co.,  Richmond,  Va. 

ElUah  Brainard.  New  York.N.  Y 

American  Dredging  Co.,  Philadelphia, 
Pa. 

Saaford  &  Brooks,  Baltimore,  Md 

Kittenhouse  K.  Moore,  Mobile,  Ala 

P.  Sanford  Ross,  Jersey  City,  N.  J.  a  . . . 
Chester  T.  Calor,  Norrolk.  Va 

CmU. 
8| 

10 

8A 
9S 

Cu,  yards. 
4«5, 617 
462, 857 
440, 217 

445,055 
405.000 
482. 143 
410, 127 

80 
30 
30 

40 
30 
30 
60 

5 
6 
5 

6 
5 
6 
5 

[ 


a  LowcHt  bid. 
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Amotmt  available  from  appropriation  of  Jnne  3;  1896,  for  improving  Elizabeth 
River,  Virginia^  $40,500. 


C^mtract  in  farce. 


Kame  and  reaidonoe  of  contractor. 

Date  of  ap- 
proval of  con- 
tract. 

Bate  of  be- 
ginning 
work. 

Date  of  expi- 
ration. 

P.  Snnford  Koss,  277  Washington  street,  Jersey  City,  N.  J. . 

Nov.  12, 1896 

Dec.  14. 1896 

May  1,1897  a 

a  Extended  to  August  1, 1897. 


COMMERCIAL  STATISTICS. 


The  following  Btatistics  relative  to  the  commerce  of  the  Western  Branch  of  the 
Elizabeth  River,  Virginia,  daring  the  calendar  yotir  1896,  were  kindly  furnished  by 
Mr.  Charles  O.  Haines,  saperintendent  and  chief  engineer  of  the  Atlantic  and  Danville 
Railroad : 


Articles. 


Coal 

Guano 

Forest  products 
Miscellaneous  .. 

Total 


Value. 


$3,600 

4,8U0 

18, 742,  619 

3, 333. 300 

22, 084, 319 


Yossels. 

Number. 

Average 
draft. 

Average 
tonnage. 

Steam 

4 

296 

1,506 

80 

Feet. 

11 

12 

5 

2 

187 

Sail 

325 

Barees - -. 

675 

Lianters ...- 

6 

Total 

1,886 

K3. 

IMPROVEMENT  OF  NANSEMOND  RIVER,  VIRGINIA. 

The  act  of  June  3, 1896,  contained  an  item  of  $5,000  for  continuing 
work  on  this  improvement. 

Tlie  amount  of  the  appropriation  being  small,  it  was  recommended 
in  the  project  submitted  June  24, 1896,  that  it  be  held  back  until  suf- 
ficient funds  were  available  to  warrant  operations  having  in  view  the 
completion  of  the  adopted  project,  unless  it  became  evident  that  the 
immediate  relief  of  navigation  demanded  the  expenditure  of  the  appro- 
priation.   This  project  was  approved  July  1, 1896. 

The  only  work  done  during  the  fiscal  year  was  the  removal  of  five 
small  and  three  large  trees  from  the  channel  of  the  river  3  miles  below 
Suffolk,  Va.,  of  which  complaint  was  made  by  the  owners  of  vessels 
navigating  the  river.  This  work  was  done  by  the  snag  boat  Roanoke 
March  20  to  23, 1897,  inclusive,  and  cost  $77.50. 

A  sunken  mud  scow  in  the  river  above  the  bridge  at  Suffolk,  Ya., 
was  the  subject  of  another  complaint,  but  after  the  owners  of  the  scow 
had  been  given  notice  of  the  obstruction,  they  removed  it. 
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NanBemond  River  is  iu  the  collection  district  of  Norfolk  and  Portsmoath  and  Nor- 
folk, Va.,  is  the  nearest  port  of  entry.  Nearest  light-honse.  Pig  Point  Light,  at  moutli 
of  river.    Nearest  fort,  Fort  Monroe,  Va. 

The  amount  of  revenue  collected  at  the  port  of  Norfolk,  Va.,  during  the  fiscal  year 
ended  June  30, 1897,  is  $24,293.75. 

Money  statement, 

July  1,  1896,  balance  unexpended.: $5,000.00 

June  30, 1897,  amount  expended  during  fiscal  year 82. 87 


July  1, 1897,  balance  unexpended 4,917. 13 


'Amount  ^estimated)  required  for  completion  of  existing  project 107, 500. 00 

J  Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899    30, 000. 00 
^  Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


."i 


APPROPRIATIONS. 


March  3, 1873 $15,000 

March23,  1874 10,000 

March3,  1875 5,000 

March  14,  1876 5,000 

June  18,1878 2,000 

August  11,1888 10,000 


September  19, 1890 $10,000 

July  13,1892 10,000 

August  17,  1894 10,000 

June  3, 1896 5,000 

Total 82,000 


COMMERCIAL  STATISTICS. 


Tlie  following  statistics  relative  to  the  commerce  of  the  Nansemond  River,  Vir- 
ginia, during  the  calender  year  1896  were  compiled  from  statements  furnished  by 
parties  making  shipments  by  way  of  this  stream : 


Articles. 


Coal 

Ice 

Lumber 

Miscellaneous 
Lime... , 

Total... 


Amount. 


Tom. 

2,016 

4,500 

43, 149 

11,540 

200 


61,405 


Value. 


$10,806 
5,715 

221,354 

1.777,160 

1,800 


2,016,835 


Vessels. 

Number. 

Average '  Average 
draft.       tonnage. 

Bt4wn -  - .  t  r  T 

7 

191 

1 

Feet. 

9               357 

Sail 

11  '             205 

Barires - 

14    

Total 

199 

1 

1 

Approximate  amount  of  freight  of  all  kinds  received  and  shipped  by  water. 


Tear. 


1888 
1890 
1891 
1892 


Tons. 


109,900 

217, 738 

78,  572 

133. 723 


Year. 


1893 
1894 
1895 
1896 


Tons. 


59,473 
53,762 
59,701 
61,405 
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K  4. 
IMPROVEMENT  OF  APPOMATTOX  RIVER,  VIRGINIA. 

'So  work  has  been  done  on  this  improvement  daring  the  fiscal  year. 
The  project  snbmitted  June  24, 1896,  and  approved  July  1, 1896,  for  the 
expenditure  of  $5,000  appropriated  by  act  of  June  3, 1896,  provided  for 
the  retention  of  the  amount  until  it  became  evident  that  dredging  of 
shoals  formed  by  freshets  was  necessary  for  the  free  navigation  of  the 
river. 

The  expenditures  during  the  fiscal  year  have  been  for  care  of  plant. 

This  work  is  in  the  coUection  district  of  Petersbnre,  Va.,  which  is  the  nearest 
port  of  entry.  Nearest  light-hoase,  Jordan  Point  Light, In  the  James  River,  Virginia, 
xfearest  fort,  Fort  Monroe,  Va. 

No  revenue  was  collected  at  the  port  of  Petersburg,  Va.,  daring  the  fiscal  year 
ended  Juno  30,  1897. 

Money  statement 

July  1,1896,  balance  unexpended $5,120.13 

June  30, 1897,  amount  expended  during  fiscal  year 529. 47 

July  1, 1897,  balance  unexpended 4,590.66 

July  1,1897,  outstanding  liabilities 40.00 

July  1, 1897,  balance  available 4,550.66 

'  Amount  (estimated)  required  for  completion  of  existing  project 48, 090. 00 

Amount  that  can  be  profitably  exi>ended  in  fiscal  year  ending  June  30, 1899    30, 000. 00 

For  maintenance  and  repair  during  fiscal  year  ending  June  30, 1899 10, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


APPROPRIATIONS. 


March  3, 1871 $50,000 

June  10,1872 40,000 

March  3, 1873 30,000 

June  23,1874 30,000 

March  3,1875 30,000 

August  14,1876 30,000 

June  18,1878 80,000 

March  3, 1879 20,000 

June  14,1880 20,000 

March  3, 1881 20,000 


August  2, 1882 $35,000 

July5,1884 25,000 

Auguftt  5,1886 18,750 

August  11,1888 15,000 

September  19, 1890 15,000 

July  13, 1892 15,080 

August  17, 1894 5,000 

June  3, 1896 5,000 

Total 433,830 


COMMRRCf  AI.  STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  the  Appomattox  River,  Vir- 
ginia, during  the  calendar  year  1896  were  furnished  by  Mr.  W.  H.  Mays,  harbor 
master,  Petersburg,  Va. : 


Articles. 

Amount. 

Vahie. 

f lAAAmkl  mAmh&nilf aA_    .... 

Ton$. 

44,027 

7,848 

6,855 

836 

22,252 

1270. 13G 

Fertilisers   

79, 47U 

Co»l 

39,694 

PeenntA  ................•...........................•...>..••......•...••••••-••'•• 

89.902 

Itumher .- ..^ - -.... 

11,126 

Total  .   , , . . . 

81,318 

490.328 

Veuels. 

17  amber. 

Average 
draft. 

Ff€l. 

6.5 
8.5 
9 

Average 
tonnaire. 

Steam 

890 

347 

76 

170 

Sail    

140 

BargM 

288 

Tot«l                                                                                   

1,313 
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Approximate  amount  of  freight  of  all  kinds  received  and  shipped  hy  water. 


Year. 


1888 
1880 
1890 


Tons. 


30,026 
26,121 
21,693 


Year. 


1801 
1892 
1800 


Tons. 


26,275 

25,218 
81,318 


K5. 

IMPROVEMENT  OF  HARBOR  AT  CAPE  CHARLES  CITY,  VIRGINIA. 

[This  work  was  in  charge  of  Mr.  William  F.  Smith,  United  States  agent,  Mi\|or,  Corps  of  Engineers 

(retired),  antU  April  26, 1897.] 

The  proviso  in  the  act  of  July  13, 1892,  requiring  the  owners  of  the 
basin  forming  the  harbor  to  execute  and  tile  with  the  Secretary  of  War 
an  instrument  in  writing  granting  to  any  and  all  vessels  the  right  to 
enter  the  harbor,  upon  any  and  all  occasions  for  all  time  to  come,  with- 
out charge,  and  to  dedicate  an  approach  to  said  harbor  by  the  nearest 
public  highway  before  any  Government  money  should  be  expended  in 
its  improvement,  was  repealed  by  the  act  of  June  3, 1896,  and  projects 
were  accordingly  submitted  on  October  8  and  9, 1896,  respectively,  for 
the  expenditure  of  the  appropriation  of  $10,000  in  the  act  of  July  13, 
1892,  and  the  balance  of  the  former  appropriation  in  dredging  and  in 
the  construction  of  about  400  linear  feet  of  the  projected  jetty  on  tho 
north  side  of  the  channel  entering  the  basin.  The  projects  had  in  con- 
templation the  expenditure  of  $3,000  for  dredging  and  $8,000  for  jetty 
construction,  and  both  were  approved  as  submitted,  the  work  in  each 
instance  to  be  done  by  contract  after  public  advertisement. 

Proposals  for  dredging  were  opened  December  1,  1896  (abstract 
appended).  The  contract  was  awarded  to  the  lowest  bidders,  Santbrd 
&  Brooks,  of  Baltimore,  Md.,  at  13.9  cents  per  cubic  yard,  measured  in 
place.  The  work  of  dredging  under  the  contract,  which  was  entered 
into  with  the  above-name^  firm  December  10, 1896,  was  commenced 
December  23,  1896,  and  completed  January  26,  1897.  During  this 
period  14,457  cubic  yards  of  material,  place  measurement,  was  exca- 
vated and  deposited  inshore  above  Plantation  Creek,  the  result  being 
a  channel  1,600  feet  long,  70  feet  wide,  and  16  feet  deep  at  mean  low 
water,  extending  from  a  point  opposite  the  west  side  of  the  "  Barrel 
House"  westward  to  deep  water  in  the  Cherrystone  Inlet  channel. 

The  dredging  described  above  was  rendered  necessary  by  the  filling 
in  of  the  channel  between  the  points  indicated,  which  channel  had  con- 
tracted in  width  and  shoaled  in  depth  at  places  to  12  feet  at  mean  low 
water.    This  channel  was  dredged  in  1891,to  16  feet  at  mean  low  water. 

Before  specifications  for  the  construction  of  the  jetty  on  the  north  side 
of  the  channel  could  be  prepared,  6  equidistant  borings  were  taken 
between  the  shore  line  at  Mason  avenue  and  the  Cherrystone  Inlet 
channel  to  determine  the  nature  of  the  bottom.  This  was  found  to  be, 
for  the  most  part,  too  soft  to  permit  the  construction  of  the  jetty  with- 
out a  bnishmattress  foundation. 

Specifications  were  then  i)repared  under  date  of  Ifovember  25, 1896, 
and  proposals  invit.ed  by  advertisement  of  same  date  for  constructing 
the  jetty,  which  was  to  extend  as  far  out  from  the  shore  line  at  end  of 
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Mason  avenue  as  tbe  funds  available  ($8,000)  for  the  work  would  per- 
mit. Proposals  were  opened  December  28, 1896,  the  lowest  bid  being 
that  of  John  Keller  &  Son,  of  Lancaster,  Pa.,  at  $1.40  per  cubic  yard  for 
brush  mattress  in  place  and  $2.55  per  cubic  yard  for  stone  in  place.  A 
contract  was  entered  into  with  this  firm  under  date  of  January  7, 1897. 

Previous  to  the  commencement  of  work  of  jetty  construction  under 
the  contract,  the  Kew  York,  Philadelphia  and  Norfolk  Railroad  Com- 
pany offered  to  construct  750  feet  of  the  jetty  on  the  line  projected  and 
in  a  manner  satisfactory  to  the  Government.  This  otfer  being  reported 
to  the  Department  was  duly  accepted.  The  portion  of  the  jetty  to  be 
constructed  by  the  railroad  company  was  completed  in  March,  1897. 

Work  on  the  x)ortion  to  be  built  by  the  Government  under  contract 
with  Messrs.  Keller  &  Son  began  on  March  9, 1897.  On  May  21, 1897, 
400  feet  had  been  added  to  that  built  by  the  railroad,  exhausting  the 
funds.    The  total  length  of  the  jetty  is  now  1,150  feet. 

The  part  of  the  jetty  completed  is  4  feet  in  width  on  top,  has  a  slope 
of  2  on  1  on  both  sides,  is  built  up  to  3  feet  above  mean  high  water, 
and  extends  from  fast  land  outward  to  a  depth  of  5.3  feet  at  mean  low 
water.  Except  the  750  feet  built  by  the  railroad  company,  which  was 
constructed  of  oyster  shells  and  faced  with  heavy  stone,  the  jetty  was 
constructed  in  the  following  manner:  Four  layers  of  brush  mattress  4 
inches  thick,  compressed  to  15  inches  in  sections  35  feet  in  width  and  48 
feet  in  length,  were  sunk  in  x)osition  between  piles  spaced  50  feet  apart 
driven  to  mark  the  axial  line  of  the  jetty,  as  a  foundation  for  the  stone. 
Upon  this  brush-mattress  foundation  stone,  weighing  from  25  to  300 
pounds,  was  placed  to  form  the  inner  core  and  this  faced  with  stone  of 
from  50O  to  1,000  pounds  in  weight.  The  stone  required  was  delivered 
by  rail.  The  cars  were  run  out  on  a  temporary  track  built  over  the  line 
of  the  jetty  and  the  stone  unloaded  from  them  and  placed  by  a  small 
derrick  mounted  on  a  flat  car. 

The  mat^^rial  required  to  construct  the  400  linear  feet  of  the  jetty 
built  under  contract  by  the  Government  was  722.23  cubic  yards  (meas- 
ured in  place)  of  brush  mattress  and  2,647.68  cubic  yards  of  stone,  also 
measured  in  place.  The  contract  price  was  $1.40  and  $2.55  per  cubic 
yard,  resx)ective1y,  measured  in  place,  and  the  total  cost  of  the  400  feet 
constructed  was  $7,762.70. 

The  approved  project  for  this  improvement  contemplates  the  con- 
struction of  jetties  of  rubblestone,  with  heavy  stone  facing  on  both 
the  north  and  south  sides  of  the  channel  to  prevent  the  agitation  of  the 
water  and  the  deposition  of  sand  in  the  channel  during  stormy  weather. 
The  jetty  on  the  north  side  now  lacks  450  feet  of  its  projected  length. 
The  construction  of  the  jetty  on  the  south  side  has  not  been  com- 
menced. To  prevent  the  lUling  in  of  the  channel,  and  in  order  to 
facilitate  its  navigation  by  the  tows  of  heavy  car  barges  and  steamers 
in  stormy  and  thick  weather,-  it  is  deemed  advisable  to  complete  the 
jetties  as  soon  as  possible,  otherwise  it  will  be  necessary  to  dredge  the 
entrance  channel  from  time  to  time  in  order  to  maintain  it  in  a  navi- 
gable condition.  The  cost  of  this,  including  a  small  amount  of  dredging 
now  necessary  in  the  channel  in  the  bay,  will  be  about  $40,000. 

Cape  Charles  City  Harbor  is  in  the  coHection  district  of  Cherrystone.  Va.,  and 
Cape  Charles  City,  Va.,  is  the  nearest  port  of  (*ntry.  Fort  Monroe,  Va.,  is  tne  nearest 
fort,  and  the  nearest  light-house  is  Cherrystone  Light. 

No  revenne  was  collected  at  the  port  of  Cape  Charles  City,  Va.,  daring  the  fiscal 
year  ended  June  90, 1887. 
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Money  statement. 

July  1, 1896,  balance  unexpended $11,579.07 

June  30, 1897,  amount  expended  during  fiscal  year 11, 486. 53 


July  1, 1897,  balance  unexpended. .. 
July  1, 1897,  outstanding  liabilities 


92.54 
75.00 


July  1, 1897,  balance  available 


17.54 


'Amount  (estimated)  required  for  completion  of  existing  project 107, 340.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899    40, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18i66  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


APPROPRIATIONS. 

By  act  approved — 

September  19, 1890 $25,000 

July  13,  1892 10;000 

Total 35,000 


Abstract  of  proposaU  for  dredging  in  harhor  of  Cape  Charles  City,  Va.,  receired  by  Gen. 
William  F.  Smith,  United  States  agent,  and  opened  December  1, 1896, 


No. 


1 
2 
3 

4 


Kame  and  address  of  bidder. 


Sanford  d&  Brooks,  Baltimore,  If  d.  a 

Chester  T.  Caler,  Norfolk,  Va 

Morris  &  Cumings  Dredgine  Co.,  New  York,  N.  Y. 
Baltimore  Dred^g  Co.,  Baltimore,  Md 


Time  to— 


Commence. 


Deo.  10,1896 
Jan.  5,1897 

15  days 

30  days 


Complete. 


Price 
per  cubic 

yard, 

place 
measare- 

ment. 


Jan.  15.1897 
Mar.  15, 1897 

40da}'s 

60  days 


OenU. 
13.9 
19.5 
16.7 
25 


a  Lowest;  contract  entered  into  December  10, 1896. 
Amount  available,  $3,000. 

Abstract  of  proposals  for  construction  of  brush  and  stone  jetty  in  harbor  of  Cape  Charles 
City,  Va.,  received  by  Gen.  William  F.  Smith,  United  States  agent,  and  opened  December 
S8,  1896. 


No. 


2 
3 

4 

5 


Name  and  address  of  bidder. 


B.  F.  Sweeten  &  Son,  Camden, 
N.J 

Asa  B.  Cook,  Petersburg.  Va. . 

Sanford  &,  Brooks,  Baltimore, 
Md 

John  L.Grim,PhiladeIphia,Pa 

John  Keller  &  Sou,  Lancaster, 
Pa.  a 


844|  cubic  yards  mattress,  in  place,  and  2,421 
cubic  yards  stone,  in  place. 


Mattress. 


Per 
cubic 
yard. 


$1.53 
2.43 

L25 
2.20 

1.40 


Total. 


$1, 292. 09 
2, 052. 14 

1,055.63 
1, 857. 90 

1,182.30 


Stone, 


$4.03 
2.43 

2.90 
3.10 

2.55 


Grand 
total. 


$9,756.63  l$ll,048.72 


5, 883. 03 

7. 020. 90 
7, 505. 10 

6, 173. 56 


7, 035. 17 

8, 076. 53 
9, 363. 00 

7.856.85 


Time  to— 


Com- 
mence. 


1897. 
Feb.     I 
Mar.     1 

...do  . — 
Apr.     1 

Jan.    15 


Com* 
plete. 


1897. 
Mav     I 
July     1 

July  30 
Aug.   1 

June    1 


a  Lowest,  recommended.    Contract  entered  into  January  7. 1897. 
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List  of  all  contracts  in  force. 


Kame  and  address  of  oontraotors. 


Sauford  &.  Brooks,  Baltimore,  Md. 
John  Keller  &  Son,  Lancaster,  Pa. 


Date  of  ap- 
proval. 


Deo.  19,1806 
Jan.  27,1897 


Dateofbesin< 
ning  work. 


Dec.  23.1896 
Mar.  9,1897 


Date  of  expi- 
ration. 


Jan.  26.1807 
May  21,1897 


COMMBRCIAL  STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  the  harbor  at  Cape  Charles 
City,  Va.,  during  the  calendar  year  1896.  were  kindly  famished  by  Mr.  E.  H.  Nich- 
olas, superintendent  of  the  New  York,  Pniladelphia  and  Norfolk  Bailroad  Company : 


Artioles. 


Cotton 

Frait  and  vegetables 

Lumber 

Merchandise 

Mill  products 

Miscellaneous 

Total 


Amount. 


Tons. 
14, 419 
60,036 

270,893 

29,162 

8.349 

104. 145 


487,004 


Yessels. 


Steam 

Sail 

Barges 

Total 


Number. 


730 
343 
468 


1.541 


Average 
draft. 


Feet. 
7.5 
5 
9 


Value. 


1288,380 
3,001.800 
2,708,930 
1, 458, 100 
250,470 
5,207,250 


12, 914, 930 


Average 
tonnage. 


750 
1,100 
1,200 


Approximate  amount  of  freight  of  all  kinds  shipped  and  received  hy  water. 


Tear. 


1890 
1891 
1802 
1893 


Tons. 


390,207 
319, 164 
341,269 
393,352 


Year. 


1804 
1895 
1896 


Tons. 


427,723 
455,269 
487,004 


K6. 


IMPROVEMENT  OP  NANDUA  CREEK,  VIRGINIA. 

This  is  a  new  work,  for  whicli  an  appropriation  of  $3,000  was  made 
in  the  act  of  Jane  3,  1896.  A  project  for  the  expenditare  of  the  funds 
appropriated  was  submitted  June  24, 1896.  At  the  close  of  the  fiscal 
year  no  action  had  been  taken  on  the  project,  consequently  no  work 
has  been  attempted.  The  fund  is  so  small  that  it  can  not  be  expended 
advantageously  in  view  of  the  probably  unusual  cost  of  dredging  in 
this  exiK)sed  locality. 

Nandua  Creek  is  io  the  coUection  diBtrict  of  Cherrystone,  Va.,  and  Cape  Charles 
City,  Va.,  is  the  nearest  port  of  entry.  Fort  Monroe,  Va.,  is  tlie  nearest  fort,  and 
the  nearest  light-house  is  Cherrystone  Light. 

No  revenne  was  collected  in  the  collection  district  of  Cherrystone,  Va.,  during 
the  fiscal  year  ended  June  30;  1897. 
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Money  statement. 

Jaly  1, 1896,  balance  unexpended $3,000.00 

July  1, 1897,  balance  unexpended 3,000.00 

TAmount  (estimated)  required  for  completion  of  existing  project 3, 000. 00 

\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[    harbor  acts  for  1866  and  1867. 

APPROPIUATION. 

June  3,  1896 $3,000 


COMMBRCIAL  STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  Nandua  Creek,  Virginia, 
during  the  caleudar  year  1896,  were  furnished  by  Mr.  Willard  Thompson,  general 
manager  of  the  Baltimore,  Chesapeake  and  Atlantic  Railroad  Company : 


Article*. 


ProduoG 

Oyatore 

Fertilizer 

Miscellaneous 

Total... 


Amount. 


Vidue. 


Tons. 

3,700 
600 
500 

1,325 

$53,000 

9,000 

15,000 

35.  MO 

6, 125        112, 940 


No  information  as  to  the  vessels  handling  the  commerce  of  the  creek  could  be 
obtained. 


K7. 

IMPROVEMENT  OF  INLAND  WATER  ROUTE  FROM  NORFOLK,  VIRGINIA, 
TO  ALBEMARLE  SOUND,  NORTH  CAROLINA,  THROUGH  CURRITUCK 
SOUND. 

Actual  operations  on  this  improvement  have  been  confined  to  the 
removal  of  sunken  logs  from  the  channels  serving  as  approaches  to  the 
Albemarle  and  Chesapeake  Canal.  The  work  was  done  by  hired  labor 
with  the  suag  boat  Roanoke, 

During  the  fiscal  year  the  snag  boat  was  employed  on  the  route  for  a 
period  of  one  hundred  and  ten  days,  includiug  Sundays  and  legal  holi- 
days, removing  687  logs,  3  trees,  2  stumps,  and  1  long  pile  from  the 
North  Landing  River,  Virginia  and  North  Carolina,  between  Pungo 
Ferry  and  the  Albemarle  and  Chesapeake  Canal  at  North  Landing, 
Virginia,  and  51  logs  from  North  Eiver,  North  Carolina,  in  the  vicinity 
of  Beacon  No.  9. 

The  project  for  the  expenditure  of  the  appropriation  of  $10,000  in  the 
act  of  June  3, 1896,  submitted  on  June  24, 1896,  provided  for  dredging 
the  channel  in  Coanjock  Bay,  retaining  $2,000  of  that  amount  for 
removal  of  sunken  logs  by  hired  labor,  the  dredging,  however,  to  be 
done  by  contract,  after  advertisement.  This  was  modified,  upon  urgent 
request  of  the  navigation  interests  concerned,  so  as  to  permit  the 
amount  reserved  for  dredging  ($7,000)  to  be  expended  in  widening  and 
deepening  the  channel  between  the  Canal  locks  and  Nicuargua  Bar,  in 
the  southern  branch  of  the  Elizabeth  River,  Virginia,  the  present 
channel  being  too  devious  and  narrow  to  allow  navigation  of  it  by  long 
tows  without  danger  of  grounding  and  consequent  loss  of  time. 
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Specifications  were  accordingly  issued  under  date  of  May  11, 1897, 
and  proposals  were  opened  June  22,  1897  (abstract  appended),  after 
advertisement  in  accordance  with  law  and  regulations.  The  lowest 
bid  received  was  that  of  Ohester  T.  Caler,  of  Norfolk,  Va.,  at  23  and  33 
cents  per  cubic  yard  for  material  dumx)ed  from  scows  and  placed  on 
shore,  respectively,  scow  measurement,  with  whom  a  contract  will  be 
entered  into  to  peiibrm  the  work. 

This  work  is  in  the  collection  districts  of  Norfolk  and  Portsmonth,  Va.,  and  Albe- 
marie,  N.  C,  and  Norfolk,  Va.,  and  Edenton,  N.  C,  are  the  nearest  ports  of  entry. 
Nearest  light-honse,  Long  Point  Light,  in  Coanjock  Bay,  North  Carolina.  Fort  Mon- 
roe, Va.,  is  the  nearest  fort. 

The  amonnt  of  revenue  collected  at  the  ports  of  Norfolk,  Va.,  and  Edenton,  N.  C, 
dnring  the  fiscal  year  ended  June  30, 1897,  is  $24,293.75  and  $15,  respectively. 

Money  statement, 

July  1, 1896,  balance  unexpended $10,836.04 

June  30, 189^,*amount  expended  during  fiscal  year 1, 948. 61 

July  1,  1897,  balance  unexpended 8, 887. 43 

{Amount  (estimated)  required  for  completion  of  existing  project 29, 667. 08 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899    20, 000»  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


APPROPRIATIONS. 


For  Sonthom  Branchy  Elizabeth 
Eiver,  Virginia — 

March  3, 1873 

June  23,  1874 

March  3, 1875 

August  14, 1876 

June  18,1878 

For  North  Landing  River,  Vir- 
ginia and  North  Carolina — 

March  3, 1879 

June  14,1880 

March  3, 1881 

August  2, 1882 

For  Currituck  Sound,  Coaivjock 
Bay,    and   North   River   Bar, 
North  Carolina — 
June  18, 1878 


$16,000 

10,000 

5,000 

5,000 

5,000 


25,000 

15,000 

7,500 

8,000 


20,000 


For  Currituck  Sound,  Coainock 
Bay,  and  North  River  Bar, 
North  Carolina — Continued. 

March  3, 1879 $25,000 

June  14,1880 25,000 

March  3, 1881 30,000 

Augu8t2, 1882 20,000 

July  5,  1884 5,000 

August  5, 1886 10,000 

August  11, 1888 7,500 

For  Inland  Water  Route,  etc. — 

September  19, 1890 10,000 

July  13,  1892 9,000 

August  17,  1894 10,000 

June  3, 1896 10,000 


Total 277,000 


Note. — ^Amount  received  from  sale  of  property  to  other  works,  $2,169.69. 


AbBiraci  of  hids  for  dredging  the  Southern  Branch  of  the  Elizabeth  iJtrer,  Virginia, 
received  in  responee  to  advertisement  dated  May  11, 1897,  and  under  specifications  of  the 
same  date,  opened  at  Norfolk,  Va,,  at  noon,  June  S$,  1897,  by  Capt,  Thomas  L,  Casey, 
Corps  of  Engineers. 


Name  and  addreas  of  bidder. 

Price  bid  per  cubic 
yard. 

Daily 
amount 
gnaranteed 
to  be  exca- 
vated. 

Nnmber  and  kind 
of  machines. 

Ko. 

Deposited 
from 

800WB. 

Placed  OD 
shore. 

1 

'NTannJitt  H-  "nakcr,  RorMftV.  Vh,  a 

Cents. 
20 
23 

Centt. 
35 
33 

Ouineyds. 
200 
400 

1  bucket  dredeo. 
1  Osgood  dredge. 

2 

Cheater  T.  Caler.  Norfolk.  Va.  b 

a  Commence  work  thirty  days  after  notification  of  award  of  contract  and  complete  in  five  months, 
b  Commence  work  on  or  before  December  1, 1887,  and  complete  in  ilvo  months. 

Amount  available  for  dredging  under  contract,  $7,000. 
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COMMERCIAL  STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  the  Inland  Water  Ronte  from 
Norfolk  Harbor,  Virginia,  to  Albemarle  Sound,  North  Carolina,  during  the  calendar 
year  1896  were  compiled  from  a  statement  furnished  by  Mr.  Franklin  Weld,  presi- 
dent of  the  Albemarlu  and  Chesapeake  Canal  Company : 


Articles. 


Lumber...... 

Produce 

Groceries 

Guano 

Coal 

Cotton 

Fish 

Ice 

AliscellaneouB 

Total... 


Amount. 


Tont. 

24«.  284 

19, 180 

11,224 

13,374 

7,408 

8, 9.'>2 

1.223 

764 

14,532 


322, 047 


Value. 


$1,440,761 

581.710 

l,16t,7U 

342,900 

35, 558 

1, 25^,  280 

61.150 

3,056 

2.716,902 


7,600,049 


Vessels. 


Btcam 

Sail 

liarces 

Ligbters  .. 
Kafts 

Total 


Xumber. 


3,188 
1,378 
1.254 

108 
271 


Average 

Average 

tonnage. 

draft. 

Ffel. 

6.5 

82 

5.5 

46 

6 

175 

4 

100 

6.190 


Approximate  amount  of  all  kinds  of  freight  passing  through  this  route. 


Year. 


1888 
1880 
1890 
1891 
1892 


Tons. 


335,  768 
372,  617 
403,  111 
328.609 
281,542 


Year. 


Tons. 


1803 
1894 
1895 
1890 


296.520 
285.455 
324,866 
322, 947 


K8. 

IMPROVEMENT  OF  NORTH  LANDING  RIVER,  VIRGINIA  AND  NORTH 

CAROLINA. 

Operations  on  this  improvement  have  been  confined  during  the  fiscal 
year  to  the  removal  of  sunken  logs  from  the  channel  between  the  county 
bridge  at  North  Landing,  Virginia,  and  Pud  go  Ferry,  by  hired  labor, 
using  the  snag  boat  Roanoke, 

The  snag  boat  was  employed  during  the  month  of  September,  1896, 
on  this  improvement,  removing  290  logs  and  placing  them  on  the  bauks. 
The  funds  being  about  exhausted,  the  balance  of  the  expenditures  for 
work  were  borne  by  the  Inland  Water  Route,  of  which  this  improve- 
ment forms  a  part.  The  work  done  thereafter  was  as  follows :  Between 
October  1  and  11, 1896,  and  from  March  4  to  April  30, 1897,  457  logs,  2 
stumps,  3  trees,  and  2  long  piles  were  removed. 

As  this  work  forms  a  part  of  the  "  Inland  Water  Koute,"  the  better- 
ment of  which  is  now  carried  on  under  a  single  project,  future  work 
will  be  provided  for  from  funds  appropriated  for  that  improvement. 

Commercial  statistics  and  other  information  for  this  improvement 
are  similar  to  that  given  in  the  report  on  the  Inland  Water  Boute,  etc., 
to  which  reference  is  respectfully  made. 
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Manejf  statement. 

Jnly  L  18W,  bftlanee  unexpended $723.81 

June  90,  1897,  amount  expended  during  fieeal  year • 723.81 


APPROPRIATIONS. 


March  3, 1879 $25,000 

Jnne  14, 1880 15,000 

March  3,  1881 7,500 

August  2, 1882 8,000 

Total 55,500 

NoTS.— Amount  reoeiyed  from  sale  of  property  to  other  works,  $2,169.09. 


K  g. 

IMPROVEMENT  OF  ROANOKE  RIVER,  NORTH  CAROLINA. 

Dnring  the  fiscal  year  ending  Jane  30, 1897,  the  snag  boat  Boemokej 
belonging  to  this  improvement,  has  been  at  work  on  the  river  at  such 
times  as  the  stage  of  water  wonld  i)ermit. 

From  July  6  to  12, 1896,  the  river  was  subjected  to  one  of  the  severest 
freshets  ever  known,  the  water  at  Halifax,  K.  0.,  rising  to  within  8 
inches  of  the  highest  recorded  stage.  After  the  river  had  resumed  its 
normal  snmmer  stage,  sickness  among  the  crew  of  the  snag  boat,  which 
had  remained  in  the  river  during  the  freshet,  prevented  any  work  being 
done  and  compelled  the  withdrawal  of  the  boat  from  the  river. 

After  being  employed  in  the  removal  of  sunken  logs  from  the  ^^  Inland 
Water  Boute,''  the  snag  boat  returned  to  the  river  on  October  27, 1896, 
and  remained  until  January  21,  1897,  when  it  became  necessary  to 
descend  on  account  of  ice,  returning  on  June  21, 1897.  The  boat  has 
been  at  work  oh  the  river  from  that  date  until  the  present  time. 

Daring  the  fiscal  year  the  snag  boat  has  patrolled  the  river  from  its 
mouth  to  Halifax,  N.  C,  removing  from  the  channel  and  banks  45  trees, 
4  logs,  9  stumps,  and  7  snags. 

At  present  there  are  only  two  steamers  navigating  the  river  regu- 
larly, one  of  which  runs  from  Edenton,  N.  C,  to  Williamston,  N.  C, 
carrying  passengers  and  freight  in  connection  with  the  Norfolk  and 
Southern  Railway;  the  other,  the  steamer  Bertie^  runs  from  Plymouth 
to  Windsor,  N.  C,  on  the  Oashie  Biver.  In  addition  to  these  there  is 
a  small  steamboat,  owned  by  a  lumber  company  at  Plymouth,  N.  C, 
and  employed  in  carrying  their  products  to  Edenton,  N.  C,  and  also  in 
towing  rafts  and  schooners. 

While  full  statistics  could  not  be  obtained,  it  can  be  readily  seen  that 
the  commerce  of  this  stream  is*decreasing  rapidly  when  it  is  stated 
that  of  the  eight  steamers  plying  the  river  regularly  in  1894  only  two 
now  remain. 

The  river  is  paralleled  by  railroads  as  fiur  up  as  its  improvement  is 
contemplated  under  the  approved  project  at  a  distance  from  it  nowhere 
exceeding  7  miles,  afibrding  better  transxK)rtation  facilities  on  account 
of  shortened  distances  to  the  more  Important  cities,  and  consequent 
saving  of  time. 

Whether  the  present  or  prospective  demands  of  commerce  will  war- 
rant the  expenditure  of  any  portion  of  the  present  available  balance  for 
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dredging  and  jetty  constmction  as  proposed  in  the  project  for  the 
expenditure  of  the  appropriation  of  Jane  3,  1890,  approved  Jaly  14, 
1896,  is  a  question  which  can  only  be  determined  after  investigation. 
It  is  proposed  to  give  this  subject  attention  when  the  sarvey  of  the  river 
recommended  in  the  project  referred  to  above  can  be  made  this  coming 
autumn. 

No  further  appropriation  is  considered  necessary  at  present,  as  the 
available  funds  will  suffice  for  any  improvement  which  the  present 
commerce  would  seem  to  justify. 

This  river  is  in  the  collection  district  of  Albemarle,  N.  C,  and  Edenton,  N.  C,  is  the 
nearest  port  of  entry.  Nearest  light-honse,  Roanoke  River  Light,  North  Carolina,  at 
month  of  river.    Nearest  fort,  Fort  Monroe,  Va. 

The  amount  of  revenne  collected  at  the  port  of  Edenton,  N.  C,  during  the  fiscal  year 
ended  June  30, 1897,  is  $16. 

Money  statement. 

July  1. 1896,  balance  unexpended $45,183.96 

June  30, 1897,  amount  expended  during  fiscal  year 5, 641. 85 

July  1, 1897,  balance  unexpended 39, 541. 51 

July  1, 1897,  outstanding  Uabilities 536.00 

July  1,1897,  balance  available 39,006.51 


{ 


Amount  (estimated)  required  for  completion  of  existing  project 41, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


APPROPBIATIONS. 


March  3,1871 $20,000 

June  10, 1872 10.000 

March  3,1873 10.000 

June23,1874 5,000 

August  2,  1882 5,000 

July6,1884 3,000 

August  5,  1886 20,000 


August  11, 1888 $40,000 

September  19,1890 25,000 

July  13,1892 50,000 

August  17,  1894 30,000 

June3,1896 10,000 

Total 228,000 


NOTS. — ^Amount  received  from  sale  of  property  te  other  works,  $1,338. 


COMMBRCIAL  STATISTICS. 


Only  two  replies  to  the  inquiries  made  in  regard  to  the  commerce  of  this  stream 
during  the  calendar  year  ending  December  31, 1896,  were  received,  their  aggregate 
being  16, 599  tons. 

AfproxifMkte  amount  of  freight  of  all  kinds  received  and  shipped  by  water. 


Year. 


1870 
1890 
1891 


Tons. 


150,000 
182,700 
376,181 


193. 


Year. 


Tons. 


42,039 
121.024 


Kio. 

IMPROVEBiENT  OF  PASQUOTANK  RIVER,  NORTH  CAROLINA. 

No  work  baa  been  done  during  the  fiscal  year  ended  Jane  30,  1897, 
and  tbere  bave  been  no  expenditures. 

Tbe  river  forma  tbe  soutbern  outlet  of  tbe  Dismal  Swamp  Canal. 
From  its  moutb  to  Elizabetb  City  tbe  commerce  is  considerable,  but 
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this  x>ortion  of  the  river  is  not  in  need  of  improvement.  Above  Eliza- 
beth City  there  is  bat  little  traffic  and  the  apparent  object  of  the 
improvement  is  to  keep  the  channel  above  Turners  Gut  clear  of  obstruc- 
tions for  navigation  by  pole  or  flat  boats,  which  are  used  for  transport- 
ing grain  and  produce  raised  on  the  farms  adjacent  to  the  river.  ISo 
statistics  as  to  the  commerce  could  be  obtained. 

This  work  is  in  the  collection  district  of  Albemarle,  N.  C,  and  Edenton,  N.  C,  is 
the  nearest  port  of  entry.  Nearest  light-house,  Wade  Point  Light,  at  mouth  of 
river.    Fort  Monroe,  Va.,  is  the  nearest  fort. 

The  amount  of  revenue  collected  at  the  port  of  Edenton,  N.  C,  during  the  fiscal 
year  ended  June  30^  1S97,  is  $15. 

Money  statement, 

July  1,  1896,  balance  unexpended $2,408.02 

July  1, 1S97,  balance  unexpended 2,403.02 


APPROPRIATIONS. 

March  2,  1829 $80 

September  19, 1890 3,000 

July  13,  1892 3,000 

August  17,  1894 1,000 

Total 7,080 

NoTS. — ^Amount  turned  in  to  surplus  fund  of  the  Treasury,  $32.76. 


Kii. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 

Wrecks  of  schooners  Henry  Lippitt  and  John  G,  Haynes, — Work, 
under  contract  with  B.  S.  Baum,  of  Norfolk,  Va.,  for  the  removal  of 
these  wrecks,  was  continued  as  detailed  in  my  last  annual  report 
(Annual  Report  of  the  Chief  of  Engineers  for  1896,  pp.  1084,  1085) 
until  July  15, 1896,  when  the  removal  of  both  wrecks  was  completed. 

The  localities  of  the  wrecks  were  thoroughly  examined,  with  the 
following  results:  Depth  over  wreck  of  the  Henry  Lippitt^  58  feet  at 
mean  low  tide;  over  the  John  C.  HayneSy  from  63  to  68  feet  at  the  same 
stage  of  the  tide. 

The  total  cost  of  the  removal  of  these  wrecks  was  $6,199.99,  $5,700 
of  which  was  expended  during  the  fiscal  year  ended  June  30, 1897. 

Wreck  of  steamer  Wyanoke. — The  steamer  Wyanoke  was  sunk  April 
28, 1896,  in  56  feet  of  water,  about  1,300  feet  oflf  Newport  News,  Va., 
by  collision  with  the  United  States  cruiser  Columbia,  The  Wyanoke 
was  an  iron  side- wheel  steamer  of  2,067  gross  tonnage,  238  feet  long, 
39.5  feet  beam  and  21.4  feet  depth  of  hull,  and  was  owned  by  the  Old 
Dominion  Steamship  Company.  She  was  built  in  1870.  Since  then 
she  had  been  rebuilt,  riveted,  and  provided  with  a  false  keel. 

On  September  22, 1896,  an  allotment  of  $20,000  was  made  firom  the 
permanent  indefinite  appropriation  for  the  removal  of  wrecks,  act  of 
June  14,  1880,  for  the  removal  of  this  wreck.  Specifications  were 
issued  and  proposals  invited  for  the  work,  by  advertisement  dated 
October  2, 1896.  The  proposals  received  in  response  to  the  advertise- 
ment were  opened  November  16, 1896.  The  lowest  bid  for  doing  the 
work  was  that  of  Andrew  J.  Cooper,  of  New  York,  N.  Y.,  at  $15,990, 
including  vessel  and  cargo.  This  bid  was  accepted  and  a  contract 
entered  into  December  7, 1896. 

The  contractor  contemplates  raising  the  vessel  by  means  of  inflatable 
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air  bags  placed  within  the  hall.  With  this  end  in  view,  work  was 
commenced  on  March  0, 1897,  first  to  remove  the  remaining  portion  of 
the  deck  house  and  then  in  clearing  away  the  wreckage,  removing 
cargo  and  mad  from  the  hold,  etc.  At  the  close  of  the  fiscal  year  this 
preliminary  work  was  nearing  completion. 

The  expenditures  daring  the  fiscal  year  amounted  to  $594.26  for 
«idvertisement,  printing,  inspection,  and  office  expenses. 

Wreck  of  steamer  Helen  /8mtf A.-^The  steamer  Helen  Smith  was  sunk 
Dff  the  sawmill  wharf  at  Money  Point,  in  the  Southern  Branch  of  the 
Elizabeth  Eiver,  Virginia,  in  14  feet  of  water.  She  was  a  screw  freight 
and  passenger  steamer  of  57.20  gross  tonnage,  90  feet  in  lengh,  16  feet 
6  inches  beam,  and  3  feet  4  inches  depth  of  hull,  and  was  built  in  1870. 

The  wreck  of  this  vessel  interfered  seriously  with  the  landing  of 
boats  at  the  sawmill  wharf  and  incommoded  vessels  passing  in  the 
night  or  in  foggy  weather.  Its  removal  was  authorized  June  7, 1897. 
Bids  were  received  for  the  work  of  removing  the  wreck  on  June  30, 
1897  (abstract  appended).  The  bid  of  William  T.  White,  of  Norfolk, 
Ya.,  at  $100.50,  was  the  lowest  received  and  will  be  accepted,  as  it  is 
considered  reasonable. 


Ahsiraet  of  hitU  far  purohoBe  and  removal  of  wreck  and  cargo  of  steamer  Wyanoke,  Iffing 
in  the  mouth  of  James  River,  Virginia,  received  in  reeponee  to  advertieement  dated  Octo- 
ber 2, 1896 f  and  under  speoifiationa  of  same  date,  and  opened  hy  Capt,  Thomas  L,  Casey, 
Corps  of  Engineers,  November  16, 1896, 


No. 


1 
2 
3 

5 
8 


Name  and  oddreas  of  bidder. 


Menitt'a  Wrecking  Organlaation,  New  York,  N.  Y.  a 

R.G.&  J.  S.  Packard,  New  York,  N.Y 

William  H.  Virdun  and  John  C.  Koss,  Lewes,  Del 

Andrew  J.  Cooper,  New  York«  N.  Y.  &....................................•■..• 

Morris  &  Cnmings  Dredging  Co.,New  York,N.  Y 

D.  S.  Banm,  Norfolk,  Va 


Amount 
bid. 


$24,000 
27,000 
20.000 
15,990 
20,440 
18,000 


a  Commence  work  April  15,  1807,  and  complete  same  on  or  before  1st  day  of  August,  1897. 
h  Lowest  bid.    Contract  entered  into  December  7, 1896. 

Amonnt  available  for  work  under  contract,  $18,500. 

Abstract  of  bids  for  the  removal  of  wreck  of  steamer  Helen  Smith  in  the  southern  branch 
of  Eligabeth  River,  Virginia,  received  in  response  to  public  notice  dated  June  It,  1897, 
and  under  specifications  of  the  same  date,  and  opened  by  Capt.  Thomas  L,  Casey,  Corps 
of  Engineers,  June  SO,  1897, 


No. 


1 
2 
8 

4 


Name  and  address  of  bidder. 


William  T.  White,  Norfolk,  Va.  a 
Eugene  Whitney,  Norfolk,  V*. . . 

W.  H.  French,  Norfolk,  Va 

Britton  Sc  Wilson,  Norfolk,  V*.. 


Amount 
bid. 


$100.60 
235.00 
170.00 
138.88 


a  Lowest  bid. 
Amonnt  arailable  for  work  nnder  contract,  $220. 


LIflT  OF  OONTRACTS  IN  FORCB. 


Name  and  address  of  contractor. 


D.  S.  Banm,  Norfolk,  Va 

Andrew  J.  Cooper,  New  York,  N.  Y. 


Date  Of 
approval. 


Feb.  17,1896 
Dec  16,1806 


Dftte  of  begin- 
ning work. 


Dftteof 
expiration. 


Feb.  26, 1896 
Mar.   9,1897 


July  15,1806 
Aug.    1,1897 
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Ki2. 

PRELIMINARY  EXAMINATION  OF  CASHIE  RIVER,  NORTH  CAROLINA. 
[Printed  in  House  Doc.  No.  88,  Fifty-fourth  Congress,  second  session.] 

Office  of  the  Chief  of  Enoinebrs, 

United  States  Army, 
Washington^  D.  0.,  December  5, 1S96. 

Sir:  I  have  the  honor  to  sabmit  the  accompanying  copy  of  report  of 
October  19, 1896,  by  Capt.  Thomas  L.  Casey,  Corps  of  Engineers,  of  the 
results  of  a  preliminary  examination  of  Cashie  Biver,  Korth  Carolina, 
made  to  comply  with  requirements  of  the  river  and  harbor  act  of  June 
3, 1896. 

It  is  the  opinion  of  Captain  Casey,  concurred  in  by  Col.  Peter  C. 
Hains,  Corps  of  Engineers,  Division  Engineer,  and  by  me,  that  Cashie 
River  is  not  at  present  worthy  of  improvement  by  the  General  Govern- 
ment to  a  further  extent  than  the  removal  of  snags,  leaning  trees,  and 
similar  obstructions. 

Very  respectfully,  your  obedient  servant, 

W.  P.  Craiohill, 
Brig.  Oen.y  Chief  of  Ungineers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


REPORT  OF  OAPT.  THOMAS  L.  CASEY,   CORPS  OF  ENGINEERS. 

United  States  ENomsER  Office, 

Norfollc^  Va.y  October  1%  1896. 

General  :  The  river  and  harbor  act  of  June  3, 1896,  called  for  a  pre- 
liminary examination  of  the  Cashie  River,  North  Carolina,  with  a  view 
to  its  improvement  by  the  General  Government,  and  I  have  the  honor 
to  submit  the  following  report,  based  upon  an  examination  made  Sep- 
fember  17  and  18, 1896. 

The  Cashie  is  one  of  the  tortuous  fresh- water  affluents  of  Albemarle 
Sound,  forming  in  reality  one  of  the  mouths  of  the  Roanoke,  with  which 
there  is  free  communication  by  way  of  a  stream  known  as  the  Thorough- 
fare. The  lumber  tows  generally  make  use  of  the  main  stem  of  the 
Cashie,  while  nearly  all  other  craft  go  through  the  Thoroughfare  and 
thence  down  the  Roanoke.  The  available  depth  at  the  mouth  of  the 
Cashie  is  about  8.5  feet,  and  this  is  the  least  depth  belowthe  Thorough- 
fare. According  to  the  lumbermen,  it  is  ample  for  their  purposes,  and 
this  portion  of  the  river  therefore  needs  no  further  consideration. 

The  Cashie  from  the  Thoroughfare  to  Windsor,  the  head  of  naviga- 
tion, is  amply  wide  and  deep  for  all  present  needs  of  navigation,  the 
least  depth  at  the  former  point  being  some  9.5  feet;  at  Windsor  it  is  12 
feet.  The  stream  is,  however,  very  tortuous,  boats  of  moderate  length 
having  frequently  to  back  in  order  to  maneuver  around  the  bends,  and 
the  principal  obstacle  to  free  navigation  is  formed  by  the  snags  and 
overhanging  trees.  In  addition  it  is  stated  that  the  turn  at  the  Thor- 
oughfare is  difficult  at  high  stages  of  the  Roanoke  and  that  a  turning 
basin  at  Windsor  would  be  of  great  benefit.  This  latter  could  be  readily 
accomplished  by  cutting  through  the  neck  of  the  bend  and  allowing 
steamers  to  go  around  the  island  thus  formed. 
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The  coantry  bordering  the  Oashie  seems  to  be  in  thriving  condition 
and  is  a  fine  agricaltural  region,  cotton,  peanuts,  and  pease  being  the 
chief  products;  tobacco  is  also  grown  to  some  extent.  Windsor,  the 
county  seat  of  Bertie  County,  has,  according  to  the  most  recent  census, 
a  population  of  800,  and  is  said  to  do  more  business  in  proportion  to 
its  size  than  any  other  town  in  the  State. 

In  regard  to  the  present  river  trade  it  should  be  mentioned  that  the 
steamer  Bertie  of  58  tons  makes  daily  trips  from  Plymouth  to  Windsor, 
carrying  the  United  States  mails  and  doing  a  business,  from  January 
to  July,  1890,  of  $4,940  inward  and  $1, 140  outward.  The  steamers  Luq^ 
and  C.  W.  Pettitj  of  Pettit's  Line,  make  one  or  two  trips  weekly  from 
Norfolk  to  Windsor,  doing  a  business  from  January  1  to  eluly  1,  1890, 
of  $4,200,  as  stated  in  a  letter  received  from  the  general  manager. 
Johnson's  mill  ships  15,000,000  to  20,000,000  feet  of  lumber  per  year, 
and  the  Branning  Company  cut  about  100,000  feet  of  logs  per  day,  but 
these  mills  are  not  far  up  the  river,  have  no  complaint  to  make  in  regard 
to  navigation  facilities,  and  do  not  rec^uest  any  improvement.  The  esti- 
mated value  of  the  river  trade  for  one  year  is  $198,940,  the  lumber 
being  valued  at  $8  per  1,000.  The  lumber  on  the  lower  river  amounts 
to  $400,000,  making  a  total  for  the  entire  river  of  about  $598,940. 

The  nearest  railway  is  16  miles  distant,  and  no  merchandise  comes 
in  that  way.  The  Roanoke  River  is  9  miles  from  Windsor,  and  the 
Chowan  15  miles.  This  section  is  dependent  altogether  upon  the  river 
for  its  transportation  facilities.  The  Wellington  and  Powelsville  Rail- 
road, a  narrow-gauge  logging  road,  passes  about  7  miles  from  Windsor, 
and  there  is  some  probability  of  a  branch  to  that  place  in  the  near 
future,  and  a  connection  with  the  Norfolk  and  Carolina  at  Ahaskie. 
There  is  also  a  probability  of  the  establishment  of  a  line  of  steamers 
from  Wellington  to  Edenton  as  a  connection  of  the  Norfolk  and  South- 
ern Railroad. 

The  amount  of  merchandise  purchased  and  carried  over  the  river 
from  January  to  July,  1896,  as  shown  by  the  tax  list,  is  as  follows: 

Merchandise $60,144 

Dm^s  and  liquors $3,208 

Coal,  15  tonH  (approximate) $90 

Cigars number. .    60, 750 

Tobacco pounds. .      6, 644 

The  outward  shipments  for  the  last  twelve  months  are  given  approxi- 
mately as  follows: 

Cotton  (1,250  bales) $43,750 

Peanuts  (17,650  bags) 35,300 

Black-eye  pease  (1,275  bags) 2,550 

Cotton  seed 555 

Railroad  ties  (10,000) 3,500 

Oak  piles  (300) 900 

I  am  of  opinion  that  the  Gashie  is  not  at  present  worthy  of  improve- 
ment by  the  General  Government,  but  tlie  snags  complained  of  will  be 
removed  by  the  Government  stiagger  Boanolce,  now  in  those  waters,  if 
it  is  allowable  to  consider  the  OasUe  a  part  of  the  Boanoke  navigation. 
BespectfuUy  submitted. 

Thos.  L.  Casey, 
Captain,  Corps  of  Engineers. 
Brig.  Gen.  W.  P.  OBAianiLL, 

Chief  of  Engineers,  U.  8,  A. 

(Through  the  Division  Engineer.) 
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[lint  indonemfint.] 

U.  S.  Engineeb  Oppioe, 
BaHimare^  Md.j  October  23^  1896. 

Bespectfiilly  submitted  to  the  Ohief  of  Engineers,  U.  S.  A. 
I  concur  in  the  opinion  of  Captain  Casey  that  Cashie  Biver,  Iforth 
Carolina,  is  not  worttiy  of  improvement  by  the  General  Oovemment. 

Peteb  C.  Hains, 
Colonel^  Corps  of  Engineers^ 
Division  Engineer^  Southeast  Division. 


K  13. 

PRELIMINARY  EXAMINATION  OF  POTECASI  CREEK,  NORTH  CAROLINA. 

[Printed  in  Hoooe  Doo.  124,  Fifty-fonrtli  CongreM,  Moond  iieuion]. 

Office  of  the  Chief  of  Enoinebrs, 

United  States  Abmy, 
WMhingtony  D.  0.,  December  5, 1896. 

SiB:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  October  19, 1896,  by  Capt  Thos.  L.  Casey,  Corps  of  Engineers, 
of  results  of  preliminary  examination  of  Pote(»Eisi  Creek,  North  Caro- 
lina, made  to  comply  with  the  provisions  of  river  and  harbor  act  of 
June  3, 1896« 

It  is  the  opinion  of  Captain  Casey,  concurred  in  by  the  division 
engineer,  Col.  Peter  C«  Hains,  Corps  of  Engineers,  and  by  me,  that 
Potecasi  Creek  is  not  worthy  of  improvement  by  the  General  Gov- 
ernment. 

Very  respectftilly,  your  obedient  servant, 

W.  P.  Cbaighill, 
Brig.  Oen.j  Chief  of  Engineers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


bepobt  of  capt.  thomas  l.  caset,  oobps  of  enoineebs. 

United  States  Enoineeb  Office, 

ITorfolkj  Va.j  October  19 ,  1896. 

Gbnebal:  The  river  and  harbor  act  of  June  3, 1896,  called  for  a 
preliminary  examination  of  Potecasi  Creek,  North  Carolina,  with  a  view 
to  its  improvement  by  the  General  Government,  and  I  have  the  honor 
to  submit  the  following  report,  based  upon  an  examination  made 
September  16, 1896: 

Potecasi  Creek  is  a  small  tributary  of  the  Meherrin  Biver,  entering 
it  about  a  mile  above  its  mouth.  The  creek  has  a  width  of  about  125 
feet  to  the  head  of  navigation,  and  vessels  of  7  to  8  feet  draft  can 
ascend  between  8  and  10  miles.  Those  of  4  to  5  feet  depth  can  go  about 
5  miles  &rther,  where  a  bridge  crosses  the  stream*  This  bridge  has  no 
draw  and  the  stream  above  it  rapidly  decreases  to  a  depth  of  about  18 
inches,  with  hard  bottom.  The  banks  are  high  for  the  greater  part  of 
its  course  and  the  creek  is  subject  to  heavy  freshets.  During  these 
freshets  a  large  number  of  logs  are  floated  down  from  the  head  waters 
of  the  stream.    Logs,  which  are  always  floated,  together  with  a  fbw 
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railroad  ties  shipped  fi*om  the  lower  portion  of  the  creek,  coustitate  tke 
entire  amount  of  trade  by  water. 

The  surrounding  country  is  not  very  productive— cotton,  peanuts,  and 
com  being  the  principal  products.  The  timber  and  ties  are  almost 
exhausted,  and  there  seems  to  be  but  little  prospect  of  any  improvement 
in  the  trade  of  the  neighborhood.  Possibly  8,000  logs  and  3,000  ties 
were  sent  down  the  creek  last  year. 

There  are  no  wharves  or  landings  on  the  creek.  Tugs  go  up  8  miles 
after  logs,  and  once  in  a  while  a  barge  loads  with  ties. 

Mapleton,  on  the  Meherrin,  and  Winton,  on  the  Chowan,  are  the 
shipping  points  for  all  farm  products  and  are  more  convenient  than 
the  creek.  These  places  have  regular  lines  of  steamers.  Gamp's  lum- 
ber railroad  penetrates  the  country  from  Winton,  and  is  said  to  reach 
the  identical  territory  that  would  be  served  by  the  creek.  The  Sea- 
board Air  Line,  7  miles  to  the  west,  and  the  Norfolk  and  Carolina,  8 
miles  to  the  eastward,  iurnish  short  and  direct  outlets,  while  the  Nor- 
folk and  Southern  have  connecting  boats  from  Edenton  running  up 
the  Chowan.  The  water  route  to  Norfolk  is  about  175  miles,  against 
67  by  rail.  The  opinions  of  the  more  prominent  residents  are  given,  as 
follows: 

Mr.  Edgar  Brett  (merchftnt))  Mapleton : 

"  It  is  DO  stream  worth  mentioning.  Mapleton  is  more  convenient.  Above  tlie 
bridge  the  water  is  only  18  inches  deep,  with  hard  marl  bottom.  Abont  7,000  bags 
of  peanuts  are  shipped  from  Mapleton  each  year.'' 

Mr.  G.  E.  Garmen  (operates  a  sawmill  at  head  of  navigation,  bnt  ships  no  lumber)  : 

"  My  miU  is  15  miles  from  the  month  of  the  creek  by  water  and  only  abont  6  by 
land.  Logs  and  obstructions  would  soon  be  as  bad  as  now,  even  if  removed,  as  the 
raft  loffs  are  always  sinking.  Know  of  nothing  to  be  gained  by  improvement. 
Camp  Manufacturing  Company,  of  Franklin,  had  spoken  of  running  a  log  road  to 
the  creek  " 

Mr.  Pa^ck  Taylor,  Winton: 

Has  shipped  ties  and  lumber  out  of  the  creek  for  twenty  years.  His  boats  go  up 
the  creek  and  have  no  difficulty.  The  lo^  road  paraUels  the  creek  and  all  loes  go  to 
the  Chowan.  Mapleton  is  more  convenient  than  the  creek  would  be.  There  are 
some  few  snags  in  the  creek.  He  can  not  see  where  the  expenditure  of  $100  could 
be  justified. 

Mr.  B.  N.  Branch  (Tunis's  manager),  Tunis : 

''Wejprobably  get  more  logs  out  of  the  creek  than  anyone  else.  Possibly  15,000 
or  20,000  logs  have  come  out  of  the  creek  during  the  last  two  years.  The  creek  is 
subject  to  heavy  freshets.  I  am  not  able  to  see  any  reason  for  the  improvement  of 
the  creek.'' 

In  my  opinion  Potecasi  Greek  is  not  worthy  of  improvement  by  the 
General  Ghbvernment. 
Bespectfully  submitted. 

Thos.  L.  Oasby, 
Captain^  Corps  of  Engineers. 
Brig.  Gen.  W.  P.  OBAiaHiLL, 

Chief  of  Engineers^  U,  8.  A. 

(Through  the  Division  Engineer.) 

[First  indorsement.] 

TJ.  S.  Enginebb  Offiob, 
Baltimore^  Md.,  October  23^  1896. 

Bespectfully  submitted  to  the  Ohief  of  Engineers,  United  States 
Army. 

I  concur  in  the  opinion  of  Captain  Casey  that  Potecasi  Creek,  North 
Carolina,  is  not  worthy  of  improvement  by  the  General  Government. 

Pbtbb  C.  Hains, 
Colonel^  Corps  of  Engineers, 
Division  Engineer^  Southeast  Division, 


APPENDIX   L. 


IMPROVEMENT  OP  CERTAIN  RIVERS  AND  HARBORS  IN  NORTH  CAROLINA. 


BEPOBT  FOB  THE  FISCAL  YEAB  ENDING  JUNE  SO,  1897,  WITH  OTHEB 
DOCUMENTS  BELATING  TO  THE  WOBKS,  OFFICEBSIN  CHABGE,  LIEUT. 
COL.  D.  P.  HEAP  AND  CAPT.  W.  E.  CBAIGHILL,  COBPS  OF  ENGINEEBS. 


IMPROV1BMBMT8. 


1.  Ooracoke  Inlet,  North  Carolina. 

2.  Fishing  Creek ,  North  Carolina. 

8.  Pamlico  and  Tar  rivers,  North  Caro- 
lina. 

4.  Contentnia  Creek,  North  Carolina. 

5.  Trent  River,  North  Carolina. 

6.  Nense  River,  North  Carolina. 

7.  Inland  waterway  between  Newborn 

and  Beaafort,  North  Carolina. 

8.  Harbor  at  Beaafort,  North  Carolina. 

9.  Inland  waterway  between    Beaafort 

and  New  River,  North  Carolina. 


10.  New  River,  North  Carolina. 

11.  North  East  (Cape  Fear)  River,  North 

Carolina. 

12.  Black  River,  North  Carolina. 

13.  Cape  Fear  River  above  WUmington, 

North  Carolina. 

14.  Cape  Fear  River  at  and  below  Wil- 

mington, North  Carolina. 

15.  LockwoodB  Folly  River,  North  Caro- 

lina. 


EXAMINATION. 

16.  For  jetty  near  Bogne  Inlet,  North  Carolina. 

SURYSYS. 


17.  Ocracoke  Inlet,  North  Carolina. 

18.  Pamlico  River  and  Washington  Har- 

bor, North  Carolina. 

19.  Nense  River,  North  Carolina. 


20.  Harbor  of  refuge  at  Cape  Lookout, 

North  Carolina. 

21.  Town  Creek,  North  Carolina. 


United  States  Enghnebb  Office, 

Wilmington,  N.  C,  July  17j  1897. 

General  :  I  have  the  honor  to  transmit  herewith  annual  reports  and 
sammaries  *  *  *  for  fiscal  year  1897  upon  the  works  under  my 
charge. 

Very  respectfully,  your  obedient  servant, 

W.  B.  Graighill, 
Captainy  Carps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  8.  A. 


L  I. 

IMPROVEMENT  OP  OCRACOKE  INLET,  NORTH  CAROLINA. 

For  previous  history  of  this  improvement  and  detailed  statements  of 
projects  see  Annual  Beport,  Chief  of  Engineers,  for  1896,  page  1097. 

At  the  beginning  of  the  fiscal  year  dredging  was  in  progress  under 
contract  with  Chester  T.  Oaler,  dated  September  20, 1894,  at  31  cents 
per  cubic  yard,  measured  in  place. 

1385 
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The  work  in  Boyal  Shoal  was  completed  in  October,  1896;  80,608.73 
cubic  yards  having  been  removed  daring  the  fiscal  year. 

Work  was  then  commenced  at  Beacon  Island  Slongh,  and  continued 
until  it  was  completed,  on  January  1, 1897;  15,989.32  cubic  yards  were 
dredged  at  this  point  from  a  cut  779  feet  long. 

Both  cuts  were  made  to  give  a  channel  width  of  300  feet  and  depth 
of  9  feet  at  mean  low  water. 

As  much  doubt  was  entertained  by  Mf^or  Stanton,  the  engineer  in 
charge  when  this  improvement  was  commenced,  as  to  its  permanence, 
a  survey  was  made  in  June,  1897,  to  ascertain  its  condition. 

It  has  been  found  that  the  Boyal  Shoal  Gut  is  maintaining  its  depth, 
but  the  Beacon  Island  Slough  Gut  has  filled  so  that  the  greatest  depth  is 
8.7  feet  for  a  width  of  but  75  feet,  and  on  the  northern  edge  the  shoal- 
ing amounts  to  as  much  as  2  feet. 

No  complaints  on  account  of  diminished  depth  have  been  made  firom 
vessels  using  the  channels. 

This  inlet  is  in  the  coUeotion  district  of  Pamlioo,  N.  C. 

Money  statement, 

July  1, 1S9S,  balance  unexpended $63,253.25 

June  30, 1897,  amoont  expended  daring  fiscal  year 45,870.22 

July  1, 1897, balance  nnexpended 17,383.03 

Jnly  1, 1897,  outstanding  liabilitieH 488.16 

Jnly  1, 1897,  balance  available 16,894.87 

{Amoont  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1899       ( * ) 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18iS6  and  1867  and  of  sundry  civil  act  of  June  i,  1^7. 


Ocraooke  Inlet,  North  Carolina, 
Appropriated — 

March  20, 1826,  to  March  3, 1837 $133,750.00 

September  19, 1890 90,000.00 

July  13,1892 15,000.00 

The  commerce  of  Ocracoke  Inlet  is  estimated  b^  Asst.  Engineer  W.  H.  Chadboum, 
Jr.,  at  50,000  tons  of  grain,  lumber,  shingles,  fertilizers,  and  general  merchandise. 


Abstract  of  proposals  for  boiler,  engine,  etc.,  for  steamer  General  George  Thom,  opened  at 
WilmingUm,  A.  C,,at3  o'clock p,  m.,  July  1, 1896,  by  Lievii,  Coh  D,  P.  Heap,  Carps  of 
Engineers, 


No. 

1 
2 


Kune  And  oddreM  of  bidder. 


The  Boberts  Safety  Water  Tnbe  Boiler  Co., 
NewTork,N.T 


Wheeler  Condenser  and  Englneezing  Co.,  New 
Tork,N.Y ?....! 


Iteml, 
boiler,  en- 
gine, shaft, 
etc. 


1 


a$2,286 
62,086 
01,660 


Item  2, 

wheel  and 

acoeasories. 


1 


$40 


Item  3,  oon- 

denser,  hot 

well,  and 

acoessoiles. 


{ 


4i$480 
0626 

600 


Item  4, 
steam  cap- 
stan. 


/♦29D 
^330 


a  Style  1. 
h  Style  2. 
0  Style  8. 


d  Wheeler's. 
eHambly's. 


/American  Ship  Windlass  Co.'s  nonreTerting. 
g  Beverslng. 


Recommended  that  awards  be  made  as  follows :  To  bidder  No.  1,  The  Roberts  Safety 
Water  Tube  Boiler  Co.,  for  item  1  at  |2,285,  item  2  at  $40,  item  3  at  $490,  and  item  4 
at  $290. 

*  Present  available  balance  sufficient  should  it  become  necessary  to  maintain  the 
project  depth  (which  has  been  obtained)  by  redredging. 


I     9  4 


'»  •  0  1    ft    t.^ 
'ft  f*.*  t.t    t.*    * 

I    t*^    ft'i    ••4     •« 


To  accc 
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commxrcial  statistics. 

United  States  Engineer  Office, 

Kewhem,  N.  C,  Ajtril  17, 1897. 

Captain  :  I  have  the  honor  to  report  ooncerning  commercial  statistics  and  list  of 
vessels  for  Ocraooke  Inlet,  North  Carolina,  that  I  have  been  nnable  to  secnre  any 
definite. data  on  the  subject. 

The  greater  portion  of  the  exports  and  imports  of  the  rivers  tributary  to  Pamlico 
Sound  aoes  not  pass  through  Ocracoke  Inlet;  so  the  commerce  of  the  latter  can  not 
be  made  up  from  that  of  the  rivers  (and  many  of  the  tributaries  we  have  no  statis- 
tics for)  unless  we  knew  the  route  each  shipment  took,  which  we  do  not. 

I  am  certain  that  the  commerce  of  Ocracoke  Inlet  has  materially  increased  by 
reason  of  the  completion  of  the  dredging  there,  since  the  ocean- bound  commerce  of 
Pamlico  Sound  was  formerly  dividMl  between  Ocracoke  and  Hatteras,  whereas 
nearly  all  passes  out  of  Ocracoke  no'vr. 

I  would  estimate  the  commerce  for  the  year  1896  at  50,000  tons,  consisting  of  lum- 
ber, fertilizers,  grain,  shingles,  coal,  and  general  merchandise. 
Very  respectfully,  your  obedient  servant, 

Wm.  H.  Chadbourn,  Jr., 

A99i8tan%  Engineer. 

Capt.  W.  £.  Craighill, 

Corp«  of  JBngineers,  U.  S.  A. 


L  2. 
mPBOVEMENT  OP  FISHING  CREEK,  NORTH  CAROLINA. 

For  previouB  history  of  this  improvement  and  detailed  statements 
of  projects,  see  Annual  Report  Obief  of  Engineers  for  1896,  page  1100. 

The  work  daring  the  year  has  consisted  of  removing  snags  and  logs 
from  the  channel  and  clearing  overhanging  trees  from  the  banks. 

In  December,  1896,  the  provision  of  the  appropriation  act,  that  the 
money  shonld  not  be  available  until  draws  were  provided  in  the  bridges 
that  were  unreasonable  obstructions  to  navigation,  had  been  complied 
with  and  work  by  hired  labor  and  the  use  of  the  United  States  plant 
was  then  commenced. 

Since  March  4, 1897,  two  bolsters  have  been  at  work  in  the  creek. 
They  have  removed  from  the  channel  4,085  large  snags,  456  stumps,  256 
logs,  1,044  trees,  and  49J  cords  small  snags,  and  from  the  banks,  634 
trees  hauled  back,  178  trees  trimmed,  and  117^  cords  brush  cut. 

The  work  was  commenced  at  the  mouth  of  the  creek  and  is  completed 
for  12  miles. 

Thifl  ereek  ia  in  the  collection  diBtrict  of  Pamlioo,  N.  C. 

Money  statement 

Jnly  1, 1896,  balance  nnezpended $14,962.97 

Jnne^,  1897,  amount  expended  daring  fiscal  year 5,648.62 

July  1, 1897,  balance  unexpended 9,314.45 

July  1, 1897,  outstandmg  liabilities 828.95 

Jnlyl,  1897,  balance  available 8,485.50 

(Amount  (eatimated)  required  for  completion  of  existing  project 7, 750. 00 

Amounttnat  can  be  profitably  expended  in  fiscal  yearendfng  June  30, 1899  *  9, 250. 00 
Submitted  in  commiance  witli  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


*  One  thousand  five  hundred  dollars  included  for  maintenance. 
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Appropriated, 

September  19,  1890 $10,000 

Joly  13,  1892 5,000 


COSfMlBRCIAL  STATISTICS. 

One  thousand  tons  timber  in  rafts,  valued  at  $2  per  ton.    Loss  over  last  year,  700 
tons. 


IMPROVEMENT  OF  PAMLICO  AND  TAR  RIVERS,  NORTH  CAROLINA, 
[One  nver,  called  the  Pamlico  below  and  the  Tar  above  Washington.] 

For  previons  history  of  this  improvement  and  detailed  statements  of 
projects,  see  Annaal  Report  of  Chief  of  Engineers  for  1896,  page  1101. 

The  operations  during  the  year  ending  June  HO,  1897,  have  been  car- 
ried on  by  hired  labor  and  use  of  the  United  States  plant. 

Obstructions  were  removed  from  the  river  above  Greenville  to  Fish- 
ing Greek  (34  miles),  as  follows:  From  the  channel,  653  snags,  20  log-^, 
90  stumps,  and  188  trees,  and  from  the  banks  109  trees  haul^  back  and 
1  cord  brash  cut. 

Below  Washington,  where  the  river  begins  to  take  the  nature  of  an 
estuary,  many  stumps  in  place  are  found  in  the  channel.  Those  which 
were  most  troublesome  were  included  within  a  length  of  3,850  feet. 
These  were  removed  for  a  channel  width  of  200  feet.  The  channel  was 
then  cleared  of  snags  for  a  further  distance  of  2f  miles. 

This  river  is  in  the  collection  district  of  Pamlioo,  N.  0. 

Money  statement, 

July  1. 1S96,  balance  nnezpended $10,199.00 

June  30, 1897,  amount  expended  during  fiscal  year 5,068.07 

July  1, 1897,  balance  nnexpended 5,140.93 

July  1, 1897,  outstanding  flabUities 27. 04 

July  1,1897,  balance  available 5,113.89 


'Amount  (estimated)  required  for  completion  of  existing  project * 38, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1899    41, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1^  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Appropriated  for  Pamlico  and  Tar  rivers,  North  Carolina, 


Date. 

Aznoant. 

Aggregate. 

Date. 

Amount. 

Aggregate. 

July  4, 1836.  to  Jnly  7, 1838. . 
A  iiffnBt  14. 1876 

$10,000 
15,000 
6,000 
9,000 
8,000 
10.000 
5,000 

$10,000 
15,000 
21,000 
30,000 
38,000 
48.000 
53,000 

Anffust5. 1886 

$6,000 
10,000 
10,000 
10,000 
10.000 
5.000 

$58,000 

Aaeust  11. 1888 

68,000 

M«T  8.1879 

September  19.1890 

78.000 

JnneU  1880 

July  13,1892 

88.000 

March  3. 1881 

Aueust  17. 1894 

98,000 

ADffQst  2. 1882 

JuDeS,  1896 

103.000 

JuU6.1884 

1 

'Three  thousand  dollars  annually  for  co8t  of  maintenance  and  snagging  not  included. 


APPBMSIX  li — REPOBT   OP  CAPTAIN  CRAiaHILL. 


1389 


OOMMXRGIAL  STATISTICS. 


CIass  of  goods. 


Cotton 

Cottonseed 

Cotton-seed  meal 

Tobacco,  leaf 

Rice ,.... 

Grains 

Hay 

Potatoes 

Vegetables 

Cattle 

HoTses 

Hogs 

Poultry 


Tons. 


8,722 
2,861 
1,0121 
15 
87| 
10, 131 
5,926 
6,162 
167^ 
180} 
165 
30 
12 
864 
233i 


Class  of  goods. 


Oysters 

Koain 

Tnmentine: 

Crude 

Spirits 

"Wood 

Timber 

Lumber 

Shinsles 

Fertilisers 

Coal  and  minerals . . . 
General  merchandise 
Machinery 


Total 


Tons. 


215 

212 

174 

45| 

1,820 

85,464 

96,172 

1,790* 

10, 162 

4,500 

21,400| 

50 

251,8871 


Nnmber  of  pasBengers,  10,168. 

Gain  since  last  year,  68,660i  tons.    Transportation  lines  established  during  the 
year,  none. 

Freight  transported. 


Calendar  year  ending  December  31— 


1876. 
1890. 
1891. 
1892. 


21,000 
277.832 
196,600 
107,097 


Calendar  year  ending  December  31- 


Tons. 


1893 119,506 

1894 119,979 

1896 183,2261 


Statement  of  vesseU  navigating  Pamlico  and  Tar  rivers,  North  Carolina,  during  the  calen- 
dar year  ending  December  31, 1895, 


Class  of  yessels. 


Steamers  and  steam  tags. 

Barges 

Schooners 

Sloops 


Nnmber. 

Aggregate 
net  ton- 
nage. 

36 

36 

57 

2 

2, 680. 87 

8.040.66 

3,013.00 

26.28 

Draft. 


FmL 
3     to9 
6     to7 
2. 5  to  7.6 
3     to  3.6 


L  4. 

IMPROVEMENT  OF  CONTENTNIA  CREEK,  NORTH  CAROLINA. 

For  previous  history  of  this  improvement  and  detailed  statements  of 
pr^ects  see  Annual  Report  of  Chief  of  Engineers  for  1896,  page  1103. 

The  operations  of  the  year  have  been  carried  on  by  hired  labor  and 
use  of  United  States  plant,  and  have  consisted  in  dredging  in  the  shoaJs 
at  the  mouth  of  the  creek  and  in  removing  snags  and  other  obstructions. 

The  worlL  has  been  under  the  charge  of  Mr.  William  H.  Ghadboum,  jr., 
assistant  engineer,  an  extract  from  whose  report,  submitted  herewith, 
gives  details  of  the  year's  work. 

This  creek  is  in  the  second  collection  district  of  North  CaroUna. 

Money  statement 

Jnly  1,1896,  balance  unexpended $4,605.44 

Jnne90y  1897,  amount  expended  during  fiscal  year 2, 474. 94 

July  1, 1897,  balance  unexpended 2, 130. 60 

July  1, 1897,  outstanding  liabilities 88.10 

July  1, 1897,  balance  available 2, 042  40 

Amount  (estimated)  required  for  completion  of  existing  project *  8, 500. 00 

Amount  that  can  beprotitably  expended  in  fiscal  year  ending  JuneSO,  1899      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


*Two  thousand  dollars  annuaUy  for  cost  of  maintenance  andsnagging  not  includetl 
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Appropriated. 


Date. 

Amoani. 

Aggregate. 

Date. 

Amoont. 

Aggregate. 

MajohS.  1881 

110,000 

10,000 

6,000 

15.000 

110,000 
20,000 
25,000 
40,000 

Anciut  IL 1886 

•5,000 
7,000 
7,000 

10,000 

$45,000 

AiiiFa8t2. 1882....... 

September  19. 1800 

58,000 

July  5. 1884 

Jiilyl3.1882 

50,000 

Aaffa8t5.1886 

Aiiirafltl7.1894 

60,000 

COMMBRCIAL  STATISTICS. 


Claes  of  goods. 


Cotton..... 

Grains 

Hay 

Potatoes... 
Vegetables 

Horses 

Poultry.... 


Tons. 


030 

70 
282 
307^ 
3 

I 
4 

22i 


Class  of  goods. 


Oysters 

Timber 

Lamber 

Shingles 

Fertilizers 

Coal  and  minerals 

General  merchandise 

Total 


Tons. 


11 

9,600 

2,050 

590 

2,400 

25 

485 


16,8041 


Number  of  passengers,  600. 

Gain  since  laat  year,  4,186|  tons,  excluding  timber.    Extreme  low  water  oortailed 
this  item  largely.    Transportation  lines  established,  none. 

Freight  trantparted. 


Calendar  year  ending  December  31— 


1890 
1891 
1802 


Tons. 


125,225 
55.325 
17,491 


Calendar  year  ending  December  31— 


1888 
1894 
1895 


Tons. 


21,178 
19,953 
53,018 


Statement  of  vesseU  navigating  Contentnia  Creek,  North  Carolina,  during  the  calendar 

year  ending  December  31, 1896, 


Class  of  vessel. 

Mnmber. 
8 

Aggregate 
net  ton- 
nage. 

Draft. 

Steamers  ..............  ...r.....TT--.'.'^r.  ...,-..,..«■«.  r-r.-r-w^r^.f^.r 

204.64 

FeU. 
2.5to4.5 

Four  of  these  steamers  make  three  trips  per  week  whenever  the  state  of  water  will 
permit;  the  others  run  irregularly . 


report  of  mr.  william  h.  chadbourn,  jr.,  assistant  engikebr. 

United  States  Engineer  Office, 

Newhem,  N.  C,  ApHl  19, 1897, 

Captain  :  I  have  the  honor  to  submit  the  following  report  upon  the  improvement 
of  Contentnia  Creek,  North  Carolina,  for  the  iiscal  year  ending  June  30, 1897. 

9  9  It  #  «  «  • 

With  the  expenditure  of  the  year^  all  the  shoals  have  been  removed  and  the  creek 
has  been  resnagged  Arom  Snow  Hill  to  its  mouth.  The  dredging  was  in  Spring 
Slough,  through  the  river  swamp,  and  many  cypress  stumps  were  encountered,  some 
of  them  very  large.  Four  thousand  and  fifty-one  cubic  yards  of  material  was 
removed  from  a  channel  30  feet  wide,  3  to  4^  feet  deep  at  uine-mouthH'  stage,  and 
1,760  feet  long.  Seventy-six  stumps  and  15  embedded  logs,  snags,  and  trees  were 
removed  by  tne  dredge.  The  dumpage  was  placed  on  the  right  bank,  forming  a 
rough  dike  to  prevent  the  water  flowing  through  the  swamp  to  Neuse  Biver.    At 


APPBNDIX  li — ^BKPOBT  OF   CAPTAIN   CBAIGHILL. 


1391 


the  upper  end  of  the  dredging  the  dike  was  connected  to  the  highest  land  available. 
This  dredging  was  done  by  the  United  States  holster  Albemarle,  and  cost  24.3  cents  per 
cubic  yara.  This  cost  included  considerable  repairs  to  the  bucket  and  machinery 
and  purchase  of  some  heavy  blocks. 

There  have  been  removed  by  the  hoister  Neiue  from  the  channel,  2  flats,  68  trees, 
26  logs,  118  snags,  and  98  stumps;  and  from  the  banks,  96  trees  cut  and  hauled  back, 
6  logs,  33  snags,  and  46  stumps  hauled  back. 

At  the  close  of  the  year  the  creek  below  Snow  Hill  is  In  better  condition  than  ever 
before.  The  project  depth  exists  and  it  is  clear  of  snags.  With  the  exception  of 
two  sharp  bends  in  the  lower  narrows,  which  need  some  attention,  the  creek  in  this 
portion  is  all  that  can  be  desired.  Above  Snow  Hill  to  Stantonsburg  the  creek  is 
very  much  obstructed  by  snags,  logs,  fallen  and  submerged  trees. 

The  steamer  Nettie  W,  has  made  10  trips  above  Snow  Hill  since  January,  1897,  run- 
ning as  far  as  Speiffhts  Bridge,  20  miles  above  Snow  Hill,  and  within  13  miles  of 
Stantonsburg;  tne  boat  was  very  much  hamx>ered  by  fallen  trees,  logs,  stumps,  etc., 
the  creek  not  having  been  worked  above  Snow  HUl  since  1891. 

For  the  first  five  months  of  the  year  the  water  was  exceptionally  low,  suspending 
navigation,  which  is  the  cause  of  the  light  commerce. 

The  very  favorable  dredging  results  are  due  to  the  untiring  efforts  and  very  effl- 
oient  management  of  Overseer  S.  £.  Ewell,  to  whom  my  thanks  are  due. 
Very  respectfully,  your  obedient  servant, 

Wm.  H.  Chadbourn,  Jr., 

Anietant  Engineer, 

Capt.  W.  E.  Craighill, 

Corpe  of  Engineertf  U,  8,  A, 


L5- 
DfPBOVEMENT  OF  TRENT  RIVER,  NORTH  CAROLINA. 

For  preyions  history  of  this  improyement  and  detailed  statements  of 
projects  see  Annaal  Beport  of  Chief  of  Engineers  for  1896,  page  1106. 

There  has  been  no  work  done  on  this  river  daring  the  year.  An 
examination  near  the  end  of  the  year  indicates  that  its  condition  has 
been  maintained  without  change  of  importance  daring  the  year,  except 
that  there  are  some  snags  and  logs  in  the  channel. 

This  river  is  in  the  coUection  district  of  Pamlico,  N.  C. 

Money  statement. 

July  1, 1S96,  balance  nnezpended $2,237.36 

June  90, 1897,  amount  expended  during  fiscal  year 162. 59 

July  1, 1897,  balance  unexpended 2,074.77 

July  1, 1897,  outstanding  liabilities 161.21 

July  1, 1897,  balance  available 1,913.56 


'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1899,  for  maintenance 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  aots  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


2,500.00 


Dato. 


Appropriated. 


Huoh8,1879. 
June  14.  1880. 
March  8, 1881. 
Angnst  8, 1882 
Julys,  1884... 
AiigiiatS,1886 


Amounts 


$7,000 
10,000 

5,000 
10,000 
10,000 

3,500 


Aggregate. 


$7,000 
17,000 
22,000 
82,000 
42,000 
45,500 


Date. 


August  11,1888... 
September  10, 1800 

JxHy  13,1892 

August  17, 1894... 
June  8, 18M 


Amount. 


$5,000 
5,000 
5,000 
4,000 
2,000 


Aggregate. 


$50,500 
55,500 
60,600 
04,600 
68,500 
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COMMBRCIAI.  STATISTICS. 


CIms  of  goods. 


Foreign  and  ooMtwise ; 

Cotton 

Cottonseed 

Cotton-aeed  meal . . 

Cotton-eeed  oil 

Tobaooo 

Bioe 

Ontins 

Hay 

Potatoea 

Vegetablea 

Canle 

Horaea 

Hoga 

Pooltry 


M. 


Tons. 


Oraters 

Cfama 

Boain 

Turpentine: 

Crude 

Spirits 

Wood 

Timber 

Lumber 

Shinslea 

Fertfiiaera 

Maohinery 

Coal  and  minerala 

General  merohandiae 15, 


121,97(4 


Claaaof  goods. 


Internal: 

Cotton 

Cotton  aeed 

Cotton-aeed  meal . . . . 

Bioe 

Oraina 

Hay 

Potatoea 

Yegetablea 

CaOAe 

Hoga 

Poultry 

E««»      --- 

Oyatera 

Turpentine: 

Crude 

Spirita 

Wood 

Timber 

Lumber 

Sbinelea 

Fertuizera 

Maohinery 

Coal  and  minerala 

General  meroliandiae 
Horses 


Tons. 


^*oBin» ••■••■••■••••••••■■••••••■■< 


BUMMABT. 


Foreign  and  coastwise. 
Internal 


Total 


ao,124i 


121,971 


21,9761 
20,124 


143,1001 


Number  of  passengers,  11,944. 

Decrease  since  last  year  in  internal  oommeroe,  21,2311  tons.  Gain  over  last  year 
in  foreign  and  coastwise  commerce,  20,889f  tons.  Transportation  lines  established 
daring  the  year,  none. 

Freight  iranaparUd, 


Calendar  year  ending  Deoember  31— 


1878 
1890 
1881 
1892 


Tons. 


22,000 
88,986 
45,080 
58,578 


Calendar  year  ending  Deoember  81— 


1888 
1894 
1896 


Tona. 


34,048 

28,055 

142,4221 


Statement  of  i>e$$«l8  navigating  T^ent  River,  North  Carolina,  during  the  calendar  year 

ending  December  SI,  1896, 


Claaa  of  yesaels. 


Steamers 

Barges 

Schooners,  sloops,  eto 


Number. 


88 

10 

148 


-^JJIfwgate 

net 
tonnage. 


1,887.22 
2,375.27 
5,067.97 


Draft. 


l%s(. 
2.0to7.5 
7.0to7.5 
2.0to7.0 


Eleven  of  the  above-mentioned  steamers  are  the  only  vessels  navigating  Trent 
River  above  Newborn,  N*  C. 
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L6. 

IMPROVEMENT  OF  NEUSE  RIVER,  NORTH  CAROLINA. 

For  previous  history  of  this  improvement  and  detailed  statements  of 
projects  see  Annual  Eeport,  Chief  of  Engineers,  for  1896,  page  1109. 

Daring  the  year  ending  Jane  30, 1897,  the  river  has  been  snagged 
from  near  Goldsboro  to  i^ewbem,  jetties  have  been  constract^  at 
Pitch  Kettle,  near  Biddies  Landing,  and  at  Bectons  Old  Field  and 
oommenced  at  Maple  Gypress  and  Wing  Dam  Grossing,  and  bank  pro- 
tectors were  built  at  Maple  Oypress  and  at  the  twenty-eighth  mile- 
post^  besides  repairs  to  old  work  where  most  nrgently  needed. 

The  most  satisfactory  form  of  new  jetties  has  been  two  rows  of  roand 
piles  aboat  4  feet  apart,  filled  in  between  with  brash,  with  a  6  by  8-inch 
waling  bolted  to  the  npstream  row.  This  type  costs  from  (1  to  $1.50 
I^er  linear  foot. 

The  method  parsaed  with  saccessftd  resalts  has  been  to  combine 
dredging  with  the  jettying.  The  amoant  of  contraction  has  thas  been 
made  the  minimum  requi^d  to  maintain  the  project  depth. 

The  material  to  be  removed  has  been  taken  out  with  the  dredge  at  a 
cost  of  18^  cents  per  cubic  yard. 

This  imOTOvement  has  been  under  the  immediate  charge  of  Asst. 
Engineer  William  H.  Ohadboum,  jr.,  an  extract  from  whose  report  is 
submitted  herewith. 

This  riyer  is  in  the  collection  distriot  of  PunUcOy  N.  C. 

Money  StaiemmL 

Jnly  1, 1890,  balance  nnezpended $11,470.7X 

Jane  30, 1887,  amount  expended  daring  fiscal  year 9, 190. 36 

Jnly  1, 1897,  balance  anezpended 2,280.36 

Jnly  1, 1897,  ontetanding  UabUities 86.65 

Jnly  1, 1887,  balance  available 2,194.70 


{Amoant  (estiniated)  reqnired  for  completion  of  existinff  project *  77, 600. 00 
Amoontuiat  can beprontabl^ expendedin  fiscal vearencGnff  Jiine30, 1890    20, 000. 00 
Snbmitted  in  oompaanoe  with  requirements  of  sections  5'  of  river  and 
harbor  acts  of  1866  and  1867  ana  of  sundry  oiyil  act  of  Jane  i,  1897. 


Appropriated. 


Date. 

Amount. 

Aggregate. 

Date. 

Amoant. 

JniiAlA.  lATR 

$40,000 
4fi,000 
45,000 

80,000 
80,000 
90,000 

$40,000 
86,000 
180,000 
ISO.  000 
180,000 
110,000 

Auffost  5. 1886. ............ 

$28,500 

16,000 

20,000 

15,000 

7,000 

7,000 

$882,500 

Marahi.1870 

Aacost  11. 1888 

847.600 

June  14. 1880 

September  80. 1880 

887,600 

Mai«li8.1881 

Jnly  18.1888 

282,500 

Aiiffiw(2.1882 

Aacaet  17. 1884 

288,580 

JiutS.  laSA 

Jnse  9, 1808.  .........t..... 

288^608 

*  Five  thousand  dollars  annually  for  cost  of  maintenance  and  snagging  not  inoluded. 
BNG  97 88 
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COMMXRGIAL  STATISTICS. 


C1m0  of  goods. 


Cotton 

Cotton  seed 

Cotton-Boed  meal 
Tobacco,  loaf — 

Rice 

Grains 

Hay 

Potatoes 

Vegetables 

Caftile 

Horses 

Hogs 

Poultry 

5isr:::::::::;:: 


Tons. 


Class  of  goods. 


Oysters 

GUuns 

Bosin 

Turpentine,  crnde... 
Turpentine,  spirits . . 

Wood 

Timber 

Lumber 

Sbingles 

Fertuisem 

Macbinery 

General  merobandise 
Goal  and  minerals ... . 

Total 


Tons. 


297,09Si 


Nnmber  of  passengers,  10|712. 

Gain  over  last  year,  19,066f  tons.    Transportation  lines  established  daring  the  year, 
none. 

Freight  transported. 


Odendar  year  ending  December  31- 


1877 
1880 
1881 
1882 


Tons. 


76,000 
328,462 
267,660  I 
263,704  I 


Calendar  year  ending  December  31 — 


1883 
1884 
1885 


Tons. 


a50,67S 
a46,258 
278,0251 


a  The  statistios  for  1883  and  1884  relate  entirely  to  flight  carried  in  bottoms  on  tbe  river  above  New- 
bem.    Far  the  preceding  years  it  covered  all  fteigbt,  both  above  and  below  Newborn,  including  rafta 

Statement  of  veeeeU  navigating  Neuee  Riverl  North  Carolina,  during  the  calendar  year 

ending  December  SI,  1896. 


Class  of  vessels. 


Steamers 

Barges 

Schooners,  sloops,  etc 


Nnmber. 


184 


net 
tonnage. 


1,837.22 
7,880.43 
6, 835. 18 


Draft. 


Feet. 
2to7.5 
6  to  7.5 
2  to  7.5 


REPORT  OF  MR.  WILLIAM  H.   CHADBOURN,  JR..  ASSISTANT  BNGINXBR. 


Captain: 


United  States  Engineer  Office, 

Newhem,  N.  C,  June  4, 18S7, 


By  the  expenditares  of  the  fiscal  year  ending  Jane  30, 1897,  the  river  had  been 
thoroughly  snagged  Arom  Wilmington  and  Wemon  Kailroad  Bridge  (94  milepost), 
near  Goldsboro.  to  Newborn. 

There  have  been  removed  from  the  channel  221  snags,  1  cord  small  snags,  110 
stumps.  74  logs,  121  trees,  anil  91  old  piles,  and  from  the  banks  45  trees  were  cat  and 
pulled  oack,  3  stumps  pulled,  and  7  logs  rolled  back.  Jetties  have  been  constructed 
at  Pitch  Kettle,  at  and  below  27  milepost,  near  Biddies  Landing,  29  milepost,  one- 
fourth  below  30  milepost,  and  at  Bectons  Old  Field :  commenced  at  Maple  Cypress 
and  Wing  Dam  Crossing ;  repaired  or  extended  at  Maple  C vpress,  at  and  below  27 
milepost.  near  Biddies  Landing,  29  milepost,  one-fourth  bolow  30  milepost,  and  31^ 
milepost;  bank  protectors  were  built  at  Maple  Cypress  and  28  milepost.  Some  of 
the  old  jetties  repaired  and  extended  were  built  of  sheet  piles  and  others  of  piling 
and  brnsh.  The  same  construction  was  followed  in  repairin|^  or  extending  them. 
The  new  Jetties  constructed  were  built  of  two  rows  of  round  piling  about  4  feet  apjE^rt, 
filled  in  between  with  brush,  with  a  6  by  8  inch  wale  bolted  to  upstream  row.    This 


Ota     pil# 


3  ft.contour   -  - 


pnual  f^eport  Jum  30,  /8P7 
Cor^«  of  Eh^t'sS^U.S.A. 


Bus  55    2 
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type  cost  from  $1  to  $1.50  per  linear  foot,  according  to  location^  difficulties  encoun- 
tered, and  continuity  of  the  work.  The  partially  completed  ietties  at  Maple  Cypress 
and  Wing  Dam  Crossing  are  built  of  a  single  row  of  rouna  piling  closely  driven. 
This  type  of  jetty  is  difficult  to  build  and  is  apt  to  wash  up,  since  if  one  pile  is 
knocked  down  by  rafts  or  boats  the  others  are  loosened  and  quickly  come  up.  At 
most  places  where  jetties  were  built  trees  were  cut  into  the  river  to  assist  it  direct- 
ing the  current  and  contracting  the  channel.  As  far  as  my  observation  goes,  this 
plan  works  well.  Trees  have  also  been  cut  in  below  many  jetties  which  were  built 
perpendicular  to  the  current,  to  retard  the  eroding  effect  below  the  jetty  caused  by 
the  water  pouring  over.  In  the  jetty  work  1,265  round  and  square  piles  and  386 
sheet  piles  have  been  driven  and  218^  cords  of  brush  used.  A  channel  35  feet  wide, 
4  to  5  feet  deep,  was  dredged  across  each  of  the  eight  shoals  below  mouth  of  Con- 
tentnia  Creek,  aggregating  3,331  feet  in  length.  Five  thousand  five  hundred  and 
fifty  cubic  yards  of  material  were  removed  and  deposited,  usually  on  the  bank,  in  a 
few  instances  near  the  side  of  the  cnt.  This  dredging,  although  it  was  skimming 
and  many  logs,  trees,  etc.,  were  encountered  in  excavating,  cost  only  18^  cents  per 
cubic  yard.  This  includes  an  equitable  proportion  of  general  charges.  It  was  done 
by  the  U.  S.  holster  Alhemarl€f  having  a  1-yard  Hayward  bucket  fitted  to  the  fall  on 
a  boom. 

Surv^eys  have  been  made  of  shoals  at  Wing^  Dam  Crossing,  Maple  Cypress,  Grindle 
Creek,  29  milepost,  one-fourth  below  30  milepost,  81  milepost,  Nelsons  Landing, 
Caswell,  Blue  Banks,  and  Grays,  aggregating  2.84  miles  of  river  surveyed.  Gauge 
observations  at  Kinston  and  Newbem  the  entire  year. 

There  are  at  present  time  twelve  steamers  naTigatin^^  the  Nense  to  rarions  points 
between  Newbem  and  the  mouth  of  Contentnia.  There  is  not  much  navigation  above 
that,  although  during  the  spring  and  fall  steamers  run  up  to  Whitehall,  and  a  small 
steamer  has  run  as  far  as  the  131st  milepost.  This  latter  steamer  runs  principally 
between  Goldsboro  (98  milepost)  and  131st  milepost.  The  owner  reports  that  he 
has  made  at  least  seven ty-nve  trips  during  the  year  and  could  have  done  much 
better  if  the  various  bridges  were  provided  with  suitable  draws. 
Very  respectfully,  your  obedient  servant, 

W.  H.  Chadbourn,  Jr., 
Capt.  W.  E.  Craighill,  Atdiatant  Engineer, 

Corpe  of  Engineers f  U,  8,  A. 


L7. 

IMPROVEMENT  OF  INLAND  WATERWAY  BETWEEN  NEWBERN  AND 
BEAUFORT,  NORTH  CAROLINA,  VIA  CLUBFOOT,  HARLOWE,  AND  NEW- 
PORT RIVERS. 

For  previous  history  of  this  iraprovemeDt  and  detailed  statements  of 
projects  see  Annual  Report  Chief  of  Engineers  for  1896,  page  1113. 

There  has  been  no  work  done  during  the  year  and  no  expenditures 
have  been  made. 

For  description  of  this  waterway  and  previous  operations  see  Annual 
Beport  1892,  pages  1134-1135;  1893,  pages  1393-1394;  1894,  page  1030, 
and  1896,  page  1113. 

This  waterway  is  in  the  collection  district  of  Pamlico  and  Beanfort,  N.  C. 

Money  statement. 

July  1, 1896,  balance  nnexpended $7,065.61 

July  1, 1897,  balance  unexpended 7,085.61 


'Amount  (estimated)  required  for  completion  of  existing  project 57, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1899.    Present  balance  adequate  for  maintenance. 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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Appropriated. 


Dato. 


Aognst  2, 1882  . 
Aiigaiit5,1686. 
August  11, 1888 


Aggregate. 


110.000 
20,000 
86,000 


COMMBRCIAL  STATISTICS. 

From  the  most  reliable  estimates  that  oonld  be  obtained  the  commerce  is  abont 
the  same  as  or  slightly  more  than  that  reported  for  1K96,  namely,  29,737  tons. 

Assistant  Engineer  W.  H.  Chadbonrn,  jr.,  writing  in  this  connection  says :  "  I  oonld 
get  no  positive  information  concerning  the  commerce  of  this  waterway.  *  *  * 
I  do  not  think  best  to  increase  anything.  •  *  *  i  beUeve  the  estimate  (that  of 
last  year)  to  be  close.'' 

height  iramp&ried. 


CalendOT  year  ending  December  81— 


1800 
1801 
1802 


Tons. 


14,000 

17,390 

Not  given. 


Calendar  year  ending  Deoember  31— 


1883 
1804 
1806 


Tons. 


Kot  given. 

Hot  given. 

20,787 


Statement  of  ve9$eU  navigating  waterway  hetween  Newhem  and  Beaufort,  N,  (7.,  during 

the  calendar  year  ending  Deoember  SI,  1896, 


Clasil  of  vessels. 


Steamers. 
Schooners 
Sloops.... 
Sharpies. . 


Kumber. 

Aggregate 
net  ton- 
nage. 

Draft. 

4 

82 
6 
3 

111.21 

806.68 

88.31 

81.66 

Feet. 
8.5to4 
2     to  8.5 
2     toS 
2.6to3 

Trips 

daring 

the  year. 


70 

86 
66 


L  8. 


IMPROVEMENT  OF  HARBOR  AT  BEAUFORT,  NORTH  CAROLINA. 

For  previous  history  of  this  improvement  and  detailed  statements 
of  projects  see  Annual  Report  of  Chief  of  Engineers  for  1896,  page  1115. 

The  work  daring  the  year  has  been  by  hired  labor  and  use  of  United 
States  plant,  and  has  been  confined  to  the  maintenance  of  the  works 
previously  constructed.  At  Fort  Macon  Point  526  feet  of  new  sand 
fences  was  built,  2,444  feet  was  raised,  28,944  feet  filled  under,  and 
*  2,314  feet  was  repaired;  at  Shackleford  Point  1,510  feet  of  new  sand 
fences  was  built,  5,946  feet  raised,  27,732  feet  was  filled  under,  and 
953  feet  was  repaired.  Minor  repairs  were  made  to  the  brush  jetties 
on  Shackleford  iuner  shore. 

On  both  sides  of  the  entrance  the  beaches  have  been  held  intact  with 
some  improvement,  especially  at  Shackleford  Point,  by  the  level  of  the 
beach  having  been  raised  and  extended  seaward. 

The  depth  on  the  bar  is  reported  to  be  10^  feet  at  low  water. 

Beaufort  is  a  port  of  entry. 
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Money  statement 

Jvljl,  1896,  balance  imezi>ended $7,154.68 

June  90,  1887,  amoont  expended  dnring  fiscal  year 1,520. 14 

July  1,  1897,  balance  onezpended 5,634.54 

July  1, 1897,  outstanding  Uabilitiefl 80.84 

July  1, 1897,  balance  available 5,553.70 

(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1899:  Present  aTailable  balance  adequate. 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  eivil  act  of  June  4, 1897. 


Ajfpropriated, 


Date. 

Amount. 

Aggregate. 

DiOe. 

Amount 

Aggregate. 

July  4, 1886 

$6,000 

•5,000 

Anffnat  5. 1886 

115.000 

86,000 

15,000 

10,000 

5,000 

880.000 

AnmiHt  1 1  1M8 

126,000 
140.000 

Mftrch8,1880 

80,000 
26,000 
20,000 

30,000 
55,000 
75,000 

September  19. 1880 

Aiunist  2, 1888 

Jiilvl8.1882 

160,060 

July  5, 1884 :. 

Jane  8, 1886 

155,000 

COMHBRCIAIi  STATISTICS. 


Class  of  goods. 


Cotton 

Cottonseed... 
Tobaceo,  leaf. 

Bioe 

Grains 

Potatoes .'.'.'.'.'. 
Vegetables  ... 

Cattle 

Horses 

Hogs 

Pooltry 

asr.::::::::: 


Tons. 


125 

300 

16 

75 

155 

165 

600 

206 

100 

60 

75 

15 

10 

12,000 


Class  of  goods. 


Oysters.. 

Clams 

Rosin 

Turpentine,  crude 

Turpentine,  spirito . . 

Wood 

Lumber 

Shingles 

Ferttllaers 

Machinery , 

Coal  and  minerals  ... 
General  merchandise 


Total 


Tons. 


2,500 

2,000 

1,200 

1,800 

310 

2,500 

7,500 

75 

.  1,000 

•      100 

200 

6,181 

38,807 

Number  of  passengers,  5,000. 

Gain  over  last  year,  8,284^  tons.    Transjiortation  lines  established  during  the  year, 
none. 

Freight  iran$pcrUd, 


Calendar  year  ending  December  31— 

Tons. 

1880 

25,000 
46,675 
68,830 
65,070 

1880 

1881 

1882 

Calendar  year  ending  December  81— 


1883 
1884 
1885 


Tons. 


62.813 
eNot  giTcn. 
80,623i 


Statement  of  veeseU  navigaiinfji  harber  at  Bea^fort,  N,  C,  during  ike  calendar  year  ending 

Deoemher  31, 1896. 


Class  of  vessels. 


Steamers 

Schooners  and  sloops 


Number. 


14 
146 


Aggregate 
net  ton- 
nage. 


5, 339. 18 
8, 840. 18 


Draft. 


F€4t. 

5  to  15 
2.5  to  15 


Trips 

dnring 

the  year. 


424 
2,660 
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L  9. 

IMPROVEMENT  OF  INLAND  WATERWAY  BETWEEN  BEAUFORT  HARBOR 

AND  NEW  RIVER,  NORTH  CAROLINA. 

Daring  the  past  fiscal  year  the  work  done  has  consisted  of  a  contiu- 
aation  of  the  contract  for  dredging  entered  into  November  19, 1894, 
with  Gordes  &  Bochinan,  of  Charleston,  S.  0.,  at  35  cents  per  cubic 
yard,  measured  in  place. 

This  contract  was  completed  on  November  12, 1896.  The  material 
removed  was  deposited  by  the  side  of  the  cutting.  It  amounted  to 
11,041.90  cubic  yards. 

The  cut  made  was  5,560  feet  in  length,  20  feet  in  width,  and  to  a 
depth  of  from  3  feet  to  4  feet  at  low  water,  widening  that  much  of  the 
previous  cutting  to  60  feet. 

The  waterway  is  in  the  coUection  district  of  Beaafort,  N.  C. 

For  description  of  this  waterway  and  previous  operations  see  Annual 
Reports,  1892,  pages  1141-1143  j  1893,  pages  1397,1398;  1894,  pages 
1034, 1036;  and  1896,  pages  1117-1119. 

Money  statement. 

July  1, 1896,  balance  nnexpended $6,399.09 

June  30, 189^,  amonnt  expended  daring  fiscal  year 5,399.09 

July  1, 1S97,  balance  unexpended 1,000.00 


'Amount  (estimated)  required  for  completion  of  existing  project 6, 5(X).  00 

Amountthatoanbeprofitably  expcndedin  fiscal  year  end  mg  June  30, 1899      6, 500. 00 
I  Submitted  in  oompliance  with  requirements  of  sections  2  of  river  and 
,    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Appropriated. 


Dftte. 

Amount. 

Aggregate. 

Date. 

Amount. 

Aggregate. 
$40,000 

Aii£n8t&1886 

110,000 

6,000 

15,000 

410,000 
15,000 
30,000 

JalvlS.  1802 

$10,000 

AuiniBt  11. 1888 

AusaBt  17, 1894 

2,500 
1,000 

42,500 

8epteml>6r  19. 1890 

Janes,  1896.. 

43,500 

COMMERCIAL  STATISTICS. 


Class  of  goods. 


Cotton 

Cottonseed 

Cotton-seed  meal 

Bioe 

Grains 

Hay 

Powtoes 

Vegetables 

Cattle 

Horses 

HogB 

Poultry 


Tons. 


375 

271 

12 

51 

190 

150 

400 

45 

220 

5 

150 

8 

7 

1,250 


Class  of  goods. 


Oysters 

Clams 

Rosin 

Turpentine,  crude 

Turpentine,  apirits 

Wood 

Lumber 

Shiniiles 

FertuiEers 

Machinery 

General  merchandise 

Coal 

Total 


Knmber  of  passengersi  1,100. 
Decrease  since  last  year,  3,852  tons, 
year,  none. 


Tons. 


600 
2,000 
1,200 
1,800 

310 

1,900 

3,350 

50 

1,050 

103 

3,000 

25 


18,022 


Transportation  lines  establinbed  daring  the 


APPENDIX  L — ^BEPOBT  OF  CAPTAIN  CUAIGHILL. 


1399 


Freighi  trampprUd, 


Calmdar  year  coding  Deetmber  81— 


1880 
1881 


Tons. 


12,S50 
88,882 
80.240 


Calendar  year  ending  Deoember  81— 


1888 
1804 
1886 


Tone. 


83.888 

Kot  given, 
a,  874 


Statement  of  vM9el$  naviga^ng  waterway  between  Bea^fort  Harbor  and  New  Bwer,  North 
Carolina,  during  ike  calendar  year  ending  December  31, 1896, 


Claaa  of  TeeaeU. 


Steamera 

Schooners  and  aloopa 
Flat 


Knmber. 


2 

16 

1 


net  ton- 
age. 


110.62 
1,074.72 
20 


Draft. 


Feet. 
8.6  to  4 
8to8 
2.6 


Tripe 

during. 

the  year. 


176 

143 

40 


L  lo. 
IMPROVEMENT  OF  NEW  EIYER^  NORTH  <JAROLINA. 

For  previons  history  of  this  improvemeiit  and  detailed  statements  of 
projects  see  Annaal  Report  of  the  Chief  of  Engineers  for  1896,  page  1120. 

There  has  been  no  work  done  on  this  river  daring  the  year  and  no 
expenditures  except  for  maintenance  of  plant. 

The  river  is  in  the  collection  district  of  Beaufort,  N.  C. 

For  description  of  this  river  and  previous  operations  see  Annual 
fieports,  1892,  pages  1149^1150;  1893,  pages  1400,  1402;  1894,  pages 
1037, 1039;  1895,  pages  1328, 1330;  and  1896,  pages  1120, 1122. 

The  sum  of  $1,000  will  be  required  annually  for  maintenance  of  this 
improvement. 

Money  statement. 

July  1,1896,  balance  unexpended $4,009.37 

June  30, 1897,  amount  expended  during  fiscal  year • 569.37 


July  1, 1897,  balance  unexpended 3,600.00 


f  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1899:  Present  balance  adeauate  for  maintenance. 
Submitted  in  compliance  witn  reoairemente  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  i,  1897. 


Appropriated, 


Date. 

AmoQiit 

Aggregate. 

Date. 

Amount. 

Aggregate. 

Jidv  4.1830,  to  Jnlv  7. 1888. . 

$60,000 

Auffnst  5, 1886 st. 

110,000 
8,000 
6,000 
6,000 

$20,000 

$^000 
5,000 

AuiniAt  11   1888                 .     . 

23.000 

Aacu0t2.1888 

5,000 
10,000 

Savtombor  fd,  1880 

28,000 

Jidy4.1884 

Julvia.  1892 

88,000 
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COmiKBCIAL  STATISTICS. 


CUu  of  goods. 


Cotton 

Ootfemieed. 

Biee 

Ondna 

Hay 

Potatoea.... 
Yegetablea . 
Poultry 

aS".::::::: 

Oysters 

QIuM 


Tons. 


60 

108 

03 

7 

7 

5 

H 


150 
50 


Claaa  of  goods. 


Boain 

Turpentine,  spirits.. 

Lnmber 

Shingles 

Fertilisers 

Machinery 

Coal 

Genfliral  metehandise. 


Total 


Tone. 


1,506 

314 

3,000 

183 

0 

186 

8 

17    • 

1,031 

7,308 


'  Number  of  passengers,  1,298.  * 

Decrease  since  last  year,  19,562f  tons.    Transportation  lines  established  daring  the 
year,  none. 

Freight  ironuported. 


Calsndar  year  ending  December  81— 


1883. 
1880. 
1801. 


Tons. 


6,000 

17, 


Calendar  year  ending  December  31— 


188A. 
1886. 


Tons. 


1, 

1, 147i 

36,771] 


Statement  of  veeeeU  navigating  New  Biver,  North  Carolina,  during  the  calendar  year  ending 

December  SI,  1896. 


Olaas  of  TOiaela. 

Kumber. 

Aggregate 
net  ton- 
nage. 

Draft. 

Trips 

dnrmg 

the  year. 

Steamers  .......■■...>.■.>-■•.... .■•••.'■•^•'.■■.r.r .--- 

3 
3 

81.81 
37.20 

8 
8.0  to  4.6 

888 

Rebooners. -ttt ,-.r 

M 

SeTeral  small  boats,  whose  tonnage  and  draft  oonld  not  be  obtained,  ply  irregnlarly 
on  the  liver. 


L  II. 
JMPROVEMENT  OF  NORTH  EAST  (CAPE  FEAR)  RIVER,  NORTH  CAROLINA. 

For  previooB  history  of  this  improvemeDt  and  detailed  statements  of 
projects  see  Annual  Eeport  of  the  Ghief  of  Engineers  for  1896,  page  1122. 

Work  daring  the  year  has  been  confined  to  snagging  operations  by  the 
steam  snag  boat  H.  O.  Wright. 

The  worst  obstructions  were  removed  from  45^  miles  of  the  river, 
when  operations  were  saspend*ed  on  acconnt  of  lack  of  funds. 

The  work  hshs  been  under  the  looal  charge  of  Superintendent  Oharles 
Schuster,  whose  report  is  submitted  herewith. 

This  river  is  in  the  colleotion  district  of  Wilmington,  N.  C. 

Money  statement 

July  1, 1896,  balance  unexpended ! $3,S78.33 

March  4, 1897,  amount  received  from  sale,  to  Cape  Fear  River  at  and  below 
Wilmington 248.88 

4, 121. 66 

June  30, 18S#7,  amount  expended  during  fiscal  year 3,558.55 

July  1, 1897,  balance  unexpended 568.11 

{Amount  th«t  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1899,  for  maintenance 2,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
luurbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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September  19, 1890 $5,000 

JidylS,  1882 6,000 

August  17, 1894 •. 5,000 


oomasRCiAL  statistics. 


ClAMOf  goods. 


CotUm 

Cottonseed 

Cotton-eeed  mesl 

Tobttooo 

Bloe 

G»fais 

Hay 

Potatoes 

VegetaUes 

CatOe 

Horses 

Horn 

Poiutry 

aar:::::::::::: 


Tons. 


2314 
31 


1 
U2 

5 
291 

S 

195 

100 

72 

IS 

4 

2 


I 


Class  of  goods. 


Bosin 

Tari>entine,  cmde  . . . 
Turpentine,  spirits .. 

Wood 

Timber 

Lumber 

Shingles 

VertOisers 

Haohinery 

Coal 

Tar 

Bricks 

Qenfiral  merohandise 

Total 


Tons. 


8,789 

1.575 

618 

1,650 

11,840 

20,020 

8,558 

30,960 

20 

40 

70 

4,000 

1,100 

85,1681 


Gain  over  liMt  year,  45,442^  tons.    TraospoTtation  lines  established  during  the  year, 
one. 

Freight  transported. 


Calendar  year  ending  December  81- 


1890 
1891 


Tons. 


40,596 
80,295 
87,429 


Calendar  year  ending  December  81— 


1898 
1894 
1895 


Tons. 


40,388 
41,096 
89,721 


Statement  of  veeeeU  naviffoHng  Cape  Fear  B^oer,  Iferih  Carolina  (North  Saet  River),  during 

the  ealendar  year  ending  December  31, 1895. 


Class  of  TSisels. 

Nwnber. 

Aggregate 

net  ton- 

nage. 

Draft. 

atnai— ' 

1 

7 

1 

44 

66.94 
135.98 
14.14 
8,300 

Feet. 

2 

*H«^m  tvgs 

2.5to8 

9team  yacht 

4.5 

flate.. 

1.5to4 

bepobt  of  mb.  chabubs  schustbb,  sufkbintbndbmt. 

United  States  Engineeb  Office, 

Wilmington,  N.  C,  June  30, 1897. 

Oaptaik:  I  haye  the  honor  to  submit  the  following  report  of  operations  on  Cape 
Fear  River,  North  Carolina  ^Northeast  River),  for  the  fiscal  year  ending  June  30,  ISffl : 

The  work  of  improving  tnis  stream,  prior  to  the  fiscal  year,  consisted  in  snagging 
the  channel  from  milepost  48  to  milepost  100  in  1891,  1893,  and  1894.  From  1^  to 
1896  no  work  was  done.  In  1896  the  channel  from  milepost  100  to  milepost  103  was 
eleared  and  the  channel  from  milepost  100  to  milepost  67  was  reenagged. 

During  the  past  fiscal  year  the  snas  boat  ff,  O,  Wright  was  engaged  in  resnagging 
the  channel  from  milepost  98i  to  mflepost  88,  from  July  1  to  August  16, 1896,  when 
snagging  operations  were  suspended  on  this  river  and  the  steamer  ordered  to  Upper 
Cape  Fear  River  for  Jetty  work. 

Snagging  was  resumed  at  milepost  88  January  7, 1897,  and  continued  to  milepost 
56  March  Sb,  when  work  was  suspended  for  lack  of  funds. 

In  addition  to  the  above  work  the  channel  of  the  river  from  Hilton  Bridge  (at 
Wilmington)  to  a  point  3  miles  above  itr  was  cleared  of  snaf^  and  sunken  logs. 

In  consequence  of  the  work  done  on  this  river  by  the  United  States  Gkivemment  a 
steamboat  line  has  been  established  during  the  past  fiscal  year,  the  boat  making 
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semiweekly  trips  from  Wilmington  to  Crooms  Bridge,  and  weekly  trips  to  Hallsville 
-when  the  stage  of  the  water  permits. 

To  maintain  the  channel  of  the  npper  river  in  navigable  condition  will  ooonpy  the 
snag  boat  H.  G,  Wright  at  least  three  months  in  each  year. 

In  addition  to  this,  a  deeper  channel  is  required  from  Hilton  Bridge  to  the  third 
milepost. 

Hilton  Bridffe  is  the  northern  limit  of  Wilmington  Harbor,  bnt  for  3  miles  above 
it  large  manufoctnrinff  establishments  are  located  on  the  banks  of  the  river. 

The  available  depth  through  the  channel  immediately  above  the  bridge  is  now 
only  15  feet  at  low  water. 

The  available  channel  depth  at  low  water  was  6  feet  to  Bannermans  Bridge,  0.5 
foot  to  Hallsville,  and  +0.1  foot  to  Komegays  Bridge. 

The  following  obstructions  have  been  removed  since  the  beginning  of  the  improve- 
ment of  this  stream : 


1801-86. 

1805-86. 

1886-87. 

Total. 

From  ohAimel: 

SDaes -..-- 

2.782 
1,666 

659 

7 

38 
128 

1,576 
145 
289 
205 

5,017 

LoiFB 

1,807 

JLTVI^O    ....................................................... 

Trees 

327 

Stamps 

833 

WrecKs 

1 

785 
26 

From  banks: 

Trees - 

735 

TjOIFb .... .............. ............................. 

26 

Total .• 

5,109 

832 

2,215 

8,246 

Very  respectfriUy;  your  obedient  servant, 

Capt.  W.  E.  CRAiGEaLL, 

Corps  of  Engineers,  U,  S,A, 


Chab.  Schusteb,  Superintendent, 


Li   12. 

IMPROVEMENT  OF  BLACK  RIVER,  NORTH  CAROLINA. 

For  previous  history  of  this  improvement  and  detailed  statements  of 
projects,  see  Annaal  Eeport  Chief  of  Engineers  for  1896,  page  1125. 

Owing  to  the  limited  amoant  of  money  available,  work  was  neces- 
sarily confined  to  the  worst  obstructed  places.  The  snag  boat  JS,  O, 
Wright  was  engaged  upon  this  from  April  8  to  May  7, 1897. 

The  shoal  at  Hawes  Narrows  was  improved  at  small  expense  by 
choking  two  sloughs  with  brush  and  logs. 

This  river  has  been  under  the  immediate  charge  of  Mr.  Oharles 
Schuster,  superintendent,  extracts  from  whose  report  is  submitted 
herewith. 

This  river  is  in  the  coUection  district  of  Wilmington,  N.  C. 

Money  statement. 

July  1, 1896,  balance  unexpended $1,337.12 

March  4, 1897,  amount  received  from  sale  to  Cape  Fear  River,  N.  C,  at 
and  below  Wilmington , 243.34 

1, 580. 46 
June  30,  1897,  amount  expended  during  fiscal  yearj 809.63 

July  1, 1897,  balance  unexpended 770.83 

July  1,  1897,  outstanding  nabilities 2.50 

July  1, 1897,  balance  avaUable 768.33 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1899,  for  maintenance 2,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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AppropfUii^* 


DOe. 

Amoant. 

-A.ggW|prte. 

Date. 

Amount. 

A«refat©. 

^TamaaitB.  18B6 ---- --. 

•a,  000 

10,000 

18,000 
13,000 

AnffQstl7.18M 

♦2,000 
1,000 

$15,000 

Jii1t18.1802 

Jime3,1896 

16,000 

COMMERCIAL  STATISTICS. 


ClMsof  goods. 


Cotton 

Cotton-floed  oil . . . 
Cotton-Mod  meal 

Bloe 

GrainB 

Hay 

PoiatoM 

Cattle 

Hone* 

Hogs 

Pooltry 

Begs , 

FBh 


Class  of  goods. 


Bosin 

Turpentine,  crude 

Turpentine,  spirits. . . . 

Wood 

Timber 

Lumber , 

Sbingles 

FertiliBers 

Machinery 

Tar 

General  merchandise 


Total 


Tons. 


8,364 

187 

686 

7,000 

21.800 

23,800 

661| 

200 

10 

607 

11,247 

60,088i 


Namber  of  paaseogen,  000. 

Gain  over  last  year,  5;771i  t«ii8.    Transportation  lines  established  daring  the  year, 
one. 

Freight  transported. 


Calendar  year  ending  December  81— 


1886 
1890 
1891 


Tons. 


48,650 
61,311 
79,429 
56,051 


Calendar  year  ending  December  31— 


1803 
1804 
1885 


Tons. 


45,003 

41,130| 

63,262 


Statement  of  veeeeU  navigating  BUiok  Biver,  North  Carolina,  during  the  calendar  year 

ending  December  31, 1895, 


Class  of  vessels. 


Steamers  .. 
Steam  tugs 
FUts 


Number. 


4 

4 

38 


Aggregate 
net  ton- 
nage. 


180.72 

47.75 

2,750.00 


Draft. 


Feet. 
3. 0  to  8. 5 
3.5  to  4.5 
L5to4.0 


Trips 

during 

the  year. 


162 


(a) 
(a) 


•Unknown. 


bbport  of  mb.  charles  schustxb,  superiimendent. 

United  States  Engineer  Office, 

Wilmington,  N.  C,  June  SO,  1897. 

Captain:  I  have  the  honor  to  snbmit  the  following  report  of  operations  for  the 
improvement  of  Black  River,  North  Carolina,  for  the  fiscal  year  ending  June  30, 1897 : 

At  the  beginning  of  the  fiscal  year  the  channel  of  the  river  was  biMlly  obstructed 
by  snags  and  overhanging  trees,  particularly  below  milepost  47,  no  work  having 
been  done  on  this  part  of  the  river  since  December,  1894. 

Owing  to  the  limited  amoant  of  money  available,  the  work  of  maintaining  the 
channel  was  confined  to  the  worst  obstructed  places  in  the  river,  the  steamer  H,  G. 
Wright  being  engaged  on  this  work  from  April  8  to  May  7, 1897,  removing  from  the 
channel  76  stumps,  71  logs,  393  snags,  and  85  trees. 

An  experiment  was  made  of  choking  two  of  the  worst  outlet  slonglis  at  Hawes 
Narrows  with  bundles  of  bmsh  and  loading  the  brush  down  with  snags  and  logs. 
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The  brush  soon  silted  up,  closing  the  slongh  effectively,  and  the  aagmented  cur- 
rent in  the  river  has  scoured  the  shoal  below  sufflcienuy  for  present  purposes  of 
navigation. 

At  the  end  of  the  fiscal  year  many  obstructions  remained  in  the  channel. 

«  »  «  •  «ff  • 

A  more  thorough  clearing  of  this  stream  is  needed  annually  to  maintain  the  ohaa- 
ne]  in  navigable  condition. 


Very  respectfully,  your  obedient  servant, 

Capt.  W.  £.  Craighill, 

Corps  of  Engineers,  U.  S.  A. 


Chas.  SCHUSTBRy  Superintendent. 


Lr    13. 

IMPROVEMENT  OF  CAPE  FEAR  RIVER  ABOVE  WILMINGTON,  NORTH 

CAROLINA. 

For  previous  history  of  this  improvement  and  detailed  statements  of 
projects,  see  Annual  Eeport  of  Ohief  of  Engineers  for  1896,  page  1128. 

Work  has  been  carried  on  by  use  of  United  States  plant  and  hired 
labor. 

During  the  year  the  most  troublesome  shoals,  which  were  at  McDow- 
ells Barn,  Eiizabethtown,  Little  Sugar  Loaf,  and  Walkers  Bluff,  have 
been  improved  by  regulating  works  of  piles  and  brush.  These  works 
have  cost  at  the  rate  of  $2.12  per  linear  foot. 

The  steam  snag  boat  JET.  O.  Wright  has  made  several  trips  over  the 
river  to  remove  the  worst  obstructions,  and  at  the  end  of  the  year  is 
working  regularly  in  the  river. 

This  work  has  beten  under  the  immediate  charge  of  Superintendent 
Charles  Schuster,  extract  from  whose  report  is  inclosed  herewitii. 

This  river  is  in  the  collection  district  of  Wilmington,  N.  C. 

Money  statement. 

Jnly  1, 1896,  balance  nnezpended $8, 258. 87 

March  4, 1887,  amount  received  from  sale  to  Cape  Fear  Biver,  at  and  be- 
low Wilmington 243.33 

April  30, 1897;  amount  received  from  sale  to  torpedoes  for  harbor  defense.  171. 06 

8, 673. 20 
June  30, 1897,  amount  expended  during  fiscal  year 4,241.74 

July  1, 1897,  balance  unexpended 4,431.46 

July  1, 1897,  outstanding  liabilities •  687.06 

July  1, 1897,  balance  available 3, 744. 41 

'Amount  (estimated)  required  for  completion  of  ezistinff  project •1377750. 00 

I  Amount  that  can  be  projfitabl;^  expended  in  fiscal  year  ending  June  30,1899    18, 000. 00 
^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1887. 


Appropriated. 


Date. 

Amount. 

Aggregate. 

Date. 

Amount. 

Aggregate. 

Mai«li3,1881 

$30,000 

30,000 

5,000 

11,250 

12,000 

$30,000 
60,000 
65.000 
76,260 
88,250 

September  19. 1890 

$15,000 

16,000 

14,000 

5,000 

ilOS.250 

AagQBi  2, 1882 

Jal7l3.1892 

118.250 

July  6,1884 

Aniniat  17, 1894 

132,260 
187,260 

Augii8t5,1886...r. 

June?,  1896 

Aacuflt  11. 1888 

'Three  thousand  dollars  annually  for  cost  of  maintenance  and  snagging  not 
included. 
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COMHBRGIAL  STATISTICS. 


CIam  of  goods. 


Cotton 

GoUon  flMd 

Gotton-aeod  oil. . 
Cotton-seed  meal 

Woe 

Grains 

Hay 

PoUtoes 

Yegetablesl 

Gattlte 

Hones 

Hogs 

Poultry 

Bggs 


Tons. 


1,464 

7 

40 

6 

3 

22 

17 

10 

120 

75 

00 

30 

1 


Class  of  goods. 


Rosin. 

Tnrpentine,  crude.. 
Torpentine,  spirits . 

Tar 

Wood 

Timber 

Lumber 

Shingles 

Fertilisers 

Machinery 

Coal 

General  merchandise 

Total 


Tons. 


8.442 


278 

1,263 

21,700 

6,300 

26,001 

1,786 

16,667 

4 

2 

22,240 


99,367| 


Number  of  passenger,  1, 200. 

Decrease  since  last  year,  4,369^  tons.    Transportation  lines  established  daring  the 
year;  1. 

Freight  transported. 


Calendar  year  ending  December  31-< 


1880 
1880 
1891 
1888 


Tons. 


60,000 

120,000 

88,688 

72,810 


Calendar  year  ending  December  81— 


1888 
1894 
1886 


Tons. 


92,767 

86,497 

103,727 


StatenMnt  of  vessels  navi/aUng  Cape  Fear  Biver,  North  Carolina,  tibove  Wilmington,  during 

the  calendar  year  ending  December  SI,  1896, 


Class  of  Tsssels. 


Steamsra..... 
Bteamtags... 
Steam  yachts 


No. 


7 
7 
8 


Aggregate 

net 
tonnage. 


708.92 
88.70 
18.14 


Draft. 


Fe€t, 
3. 0  to  4. 6 
3. 5  to  7. 5 
4.6 


Trips 

dnrmg 

the  year. 


673 


aUnluiown. 


bxport  of  mb.  chables  schuster;  superintendent. 

United  States  Engineer  Office, 

Wilmington,  N.  C,  July  J,  1897. 

Captain:  I  hare  the  honor  to  sabmit  the  following  report  on  Cape  Fear  River, 
N<nth  Carolina,  above  Wilmington,  for  the  fiscal  year  ending  June  30,  1897 : 

At  the  beginning  of  the  present  fiscal  year  the  river  was  badly  obstrncted  by 
snnken  logs  and  snags  from  Fa^etteville  to  Kellys  Cove,  a  distance  of  71  miles. 

The  worst  shoals  then  existing  wore:  McDowells  Bar,  77  miles  above  Wilming- 
ton, on  which  the  channel  depth  was  1.8  feet;  Elizabeth  town  Shoal,  73^  miles  above 
Wilmington,  with  a  depth  of  2.7  feet :  Little  Sugar  Loaf  Shoal,  65  miles  above  Wil- 
mington, with  3  feet;  and  Walkers  Blnff  Shoal,  60  miles  above  Wilmington,  with 
2.9  &et. 

Dnringthe  present  fiscal  year  the  above  shoals  were  improved  by  jetties  of  piles 
and  brush,  the  piles  being  driven  in  a  double  row  4  feet  apart  each  way.  The  space 
between  the  rows  of  piles  was  filled  with  brush  fascines  to  a  height  of  about  2  feet 
above  low  water,  the  brush  being  compressed  with  the  piledriving  hammer  and 
secured  by  cross  binders  spiked  to  the  piles.  The  outside  row  of  piles  was  stayed  by 
a  coarse  of  waling  pieces  of  pine  6  by  8  inches,  secured  to  the  piles  by  three-quarter- 
inoh  screwbolts. 

The  cost  of  constructing  these  jetties  was  $2. 12  per  linear  foot.  This  includes  tow- 
age, preparing,  repairing,  and  maintaining  plant,  cost  of  material,  superintendence, 
delays  by  high  water,  and  all  expenses  properly  chargeable  to  the  Jetty  work. 
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The  eight  jetties  bnilt  were  located  at  foar  different  shoals,  scattered  over  a  dis- 
tance af  17  miles  of  river  and  inyolving  an  abnormal  amount  of  towing  and  transfer 
of  plant ;  hence  the  high  cost. 

No  resnryeys  have  been  made  of  these  shoals  since  the  jetties  were  built  to  deter- 
mine the  exact  effect  of  these  jetties  on  the  shoals,  but  river  pilots  report  the  shoals 
as  greatly  improved. 

Several  trips  have  been  made  over  the  river  by  the  snag  boat  H,  G.  WHaht  to  remove 
the  most  dangeroas  obstructions  from  the  channel,  but  owing  to  the  lack  of  funds  no 
regular  and  continuous  snagging  was  done  during  the  fiscal  year. 

Very  respectfully,  your  obedient  servant, 

CuAS.  Schuster,  Superintendent. 
Capt.  W.  £.  Craiohill, 

Carps  of  Engineers,  U,  8.  A. 


Lr    14. 

IMPROVEMENT  OF  CAPE  FEAR  RIVER,  NORTH  CAROLINA,  AT  AND  BELOW^ 

WILMINGTON. 

For  previous  history  of  this  improvement  and  detailed  statements  of 
projects  see  Annaal  Report,  Chief  of  Engineers,  for  1896,  page  1131. 

The  work  of  tlie  past  fiscal  year  has  been  carried  on  by  hired  labor 
and  use  of  the  United  States  plant.  It  has  consisted  in  extending  and 
repairing  the  training  dike  at  Snows  Marsh,  repairing  New  Inlet  Dam, 
and  in  oi>erating  the  suction  dredge  Cape  Fear.  A  dredging  plant  was 
purchased  and  started  to  work  in  the  river.  It  consisted  of  a  clam- 
shell dredge  with  bucket  of  6  cubic  yards'  capacity,  a  tugboat,  and 
dump  scow.  Another  dump  scow  was  built  and  most  of  the  material 
purchased  for  a  third  one. 

The  repairs  to  the  end  of  New  Inlet  Dam,  which  were  in  progress  at 
the  beginning  of  the  year,  were  completed  on  April  17, 1897.  For  this 
purpose  a  structure  785  feet  long  of  rock  and  sand  bags  on  a  brush 
mattress  90  feet  wide  was  used.  Since  its  completion,  sand  has  begun 
to  accumulate  on  both  sides  of  it. 

The  training  dike  at  Snows  Marsh  was  extended  228  feet  at  the  upper 
end  and  496  feet  at  the  lower  end.  The  extension  consisted  of  a  row 
of  piles  driven  in  juxtaposition.  The  dike  was  repaired  several  times 
during  the  year,  by  replenishing  and  better  securing  the  brush  between 
the  piles.  Finally,  it  was  determined  to  abandon  this  character  of 
work,  as  too  expensive  and  difficult  to  maintain  in  deep  water,  when 
exposed  to  the  waves  and  to  the  teredo.  Thereafter  repairs  were  made 
by  driving  a  row  of  piles  close  together  on  the  west  side  of  the  dike. 
A  length  of  2,470  feet  of  the  upper  portion  of  the  dike  was  repaired  in 
this  way. 

The  suction  dredge  Cape  Fear  has  been  at  work  in  the  Bar  Channel 
when  weather  permitted  and  at  other  times  at  Snows  Marsh  and  Beaves 
Point,  the  shoals  nearest  the  mouth  of  the  river. 

She  has  excavated  463,173  cubic  yards,  at  a  total  cost  of  $22,276.60. 

The  clam-shell  dredging  plant  commenced  work  on  April  20  at  Lilli- 
put  Shoal.  Before  the  end  of  the  year  there  had  been  excavated 
87,351  cubic  yards  of  mud  and  sand,  25  stumps,  and  1  log  from  this 
shoal.  The  cost  has  been  7.4  cents  per  cubic  yard,  engineering  not 
included. 

The  work  on  the  river  has  been  under  the  immediate  charge  of 
Assistant  Engineer  Charles  Humphreys,  to  whom  much  credit  is  due 
for  the  excellent  results  obtained.    His  report  is  submitted  herewith. 

Wilmington  is  a  port  of  entry. 
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Money  statement. 

Jaly  1, 1896,  balance  itnex]>ended $272,523.21 

Maroh  4, 1897,  amoant  reoeived  from  sale  to  other  appropriations 100. 00 

May  31, 1897,  amoant  received  from  rent  of  scow 15. 00 

272, 638. 21 
June  30, 1897,  amount  expended  during  fiscal  year 99, 524. 20 

July  1, 1897,  balance  unexpended 1737114. 01 

July  1, 1897,  outstanding  liabilities 4,867.47 

July  1, 1897,  balance  available _  1^,246.54 

'Amount  (estimated)  required  for  completion  of  existing  project '1, 035,  OOOT^ 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

i      30,  1899 225,000.00 

I  Submitted  in  compUanoe  with  requirements  of  sections  2  of  river  and 
t    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Appropriated, 


Date. 

Amount. 

Aggregate. 

Date. 

Amoant. 

Aggregate. 

Haroh  2, 1820,  to  July  22, 
1864 77. 

a$363,228.92 

Jane  14. 1880 

170,000 
140,000 
225,000 
200,000 
157,500 
246,000 
170,000 
200,000 
200,000 
195,000 

$1,137,500.00 
1,277,500.00 
1,502,500.00 
1,702,500.00 
1,860,000.00 
2,105,000.00 
2,275,000.00 
2,475,000.00 
2.675.000  00 

$100,000 
75,000 
100,000 
100,000 
150,000 
150,000 
132,500 
160,000 
100,000 

Mjirah  it  IRRI 

July  1L1870 

100,000.00 
175, 000. 00 
275,000.00 
375,000.00 
525,000.00 
675,000.00 
807.500.00 
967,500.00 
1,067,500.00 

Aneost  2. 1882 

Maioh3. 1871 

July  5,1884 

June  10. 1872.... 

Auinist  5. 1886 

Haroh  3.1873 

AaiFust  11.1888 

Jane  23, 1874 

September  10, 1890 

July  13.1802 

March  3, 1875 

Aaffast  14. 1876 

Aairast  17. 1894 

June  18. 1878 

Jane  3.  1896 

2,870,000.00 

March  3. 1870 

a  Balance  of  $3,728.07  tamed  over  to  aorploB  fond. 


Ah$tract  of  propoaaU  for  dredging plantf  etc,,  for  use  on  work  of  improving  Cape  Fear 
MivoTf  North  Carolina,  at  and  below  fFilmington,  opened  at  2  o* clock  p,  m.,  November  $, 
SS96,  by  Lieut.  Col.  I).  P.  Heap,  Corps  of  Engineers,  at  mimington,  N.  C. 


Ko. 

Name  and  address  of 
bidder. 

Iteml« 
one  clam- 
shell 
dredge. 

Item  2, 
one  bot- 
tom damp 
scow. 

Item  3, 
one  tag- 
boat. 

Ag^rjgate 

Machin- 
ery, etc.. 
In  lieu  of 
item  1. 

$14,000 

Remarks. 

1 

£.J.Codd  Co.,  Balti- 
more, Md. 

John    H.     Dialogoe, 
Camden,  N.  J. 

Napie  Sc  Levy  8.  Sc  B. 
BnildingCo.,  Phila- 
delphi»,Pa. 

Chaa.  HOlman  S.  ScE. 
BaildingCo.,  Phila- 
delphia,Pa. 

D.  M.  Molyneax,  Bor-\ 
dentown,  N.  J.          / 

Bacyras  Steam  S.&JD. 
Co.,  Soath  Milwaa- 
kee,  Wis. 

C.    F.    Towing  and 
Transportation  Co., 
Soathport,  If .  C. 

Gordes    Sc  Bochman, 
Charleston,  S.  C. 

Petersbarg    Iron 
Works,  Petersbarg, 
Va. 

Wilmington    Iron 
Works,     Wilming- 
ton, N.  C. 

$28,998 

$5,900 

$15,943 
18.000 
15,000 

18,560 

/      17, 5001 
\      15. 500/ 

$45,733 

New  plant. 
Do. 

8 

Do. 

4 

Da 

5 

rSorface   conden- 
ser; keel  con- 

6 

19,000 

denser;   old 
.    plant. 
New  plant. 

Old  plant. 

Do. 

7 

11,000 

A  500 
4,800 

8 

16,050 
29,575 

36.750 

8,000 
4,500 

6,000 

27,550 
38.275 

9 

10 

16,900 
19,750 

New  plant,  ex- 
cept last  item 
(3). 

New  plant. 

Award  wae  made  to  bidder  No.  8,  Cordes  &  Bochman,  at  aggregate  of  $27,560. 


*  Twenty-fiye  thousand  dollars  annually  for  cost  of  maintenance  where  project 
depth  and  width  has  been  obtained  not  included. 
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COMMSBCIAL  STATI8TTG8  FOR  TBAR  ENDIK6  DEOBMBXR  31,   1B96. 

ExporU,  foreign  and  oo4Utwi$e, 

[Furnished  by  Col.  J.  L.  Cantwell,  Moretary  of  the  Wilmington  Prodnoe  Ezohaage.] 

Tons. 

Cotton 62,672 

Lamber 67,397 

Shingles 2,236 

Ro§in 31,707 

Tar 5,037 

Turpentine,  spirits 7,335 

Turpentine,  crude 283 

Pitch 374 

Miscellaneons,  estimated 85,000 

Total : 262,040 

Exports,  internal. 


[Pnmlshod  by  steamboat,  flAt,  snd  nft  men.] 

Miscellaneous 51,360 

Total  of  exports,  foreign,  coastwise,  and  internal 313, 390 

Imports,  foreign  and  coastwise, 

[Fnznislied  by  importers  and  mawnfaotnrers.] 

Pertilieers 41,200 

Coal 13,010 

Salt 6,300 

OU 6,002 

Rioe 1,320 

Miscellaneous  (naval  stores,  cotton,  and  general  merchandise) 130, 144 

Total 197,976 

Imports,  internal, 

[Ftmishsd  by  steamboat,  liat,  and  raft  men.] 

Cotton ..w 1,601 

Tar 2,636 

Turpentine,  spirits 1,843 

Turpentine,  crude 408 

Rosbi 12,009 

Lumber  and  timber 107,851 

Shingles 6,695 

Wood 20,000 

Miscellaneous 10,000 

Total 161,842 

Total  of  imports,  foreign,  coastwise,  and  internal 359, 818 

SUMMARY. 

Exports: 

Foreign  and  coastwise 262,040 

Internal 51,350 

Imports: 

Foreign  and  coastwise 197,976 

Internal 161,842 

Total 678,208 

Gain  over  last  year,  55,154  tons. 
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Foreign  commeree  for  the  year  1896. 
[Furnished  by  Hr.  W.  R.  Kenan,  collector  of  caatoms.] 


Class  of  goods. 


Cotum bales.. 

Uosln barrels . . 

Tar do.... 

Pitch do 

Tnrpentine,  spirits gallons.. 

Lnmber .M  feet.. 

Shingles M.. 

Hiscellaneous 


Quantity. 


Total. 


248,558 

183,456 

6,600 

914 

180,808 

18,529 

3,551 


Value. 


Exports. 


$8, 079. 702 

314,930 

9,525 

1,566 

44,134 

168, 015 

18,881 

5,534 


8,632,287 


Imports. 


$152,878 


152,378 


Freight  transported. 


Calendar  year  ending  December  31 — 


1869 
1880 
1890 
1891 


Tons. 


220,000 
325,512 
346,557 
344,743 


Calendar  year  ending  December  31— 


1892 
1893 
1894 
1895 


Tons. 


341,468 
392,065 
437,623 
618,054 


Cotton  aieamers  loaded  at  the  port  of  Wilmington,  N,  C,  during  the  calendar  gear  ending 

December  SI,  1896. 

[Furnished  by  Messrs.  Alex.  Bprunt  &  Son  and  Mr.  J.  H.  Sloan.] 


Kame  of  steamer. 


Loaded  by  A.  Spmnt  ft  Son ; 

OrafToe 

Boyalist 

Fmtera 

^aparima 

Titanic 

SandhiU 

Thurston 

Omi  .sby 

Glenmav  is 

Carivon 

Ceylon 

Crathome ^ 

Dulwick 

Ormidale 

Lobelia 

Magilala 

Leven  

Wrargoe 

Janeva 

Corinthia 

Narapja 

Roxby 

Maltby 

Loaded  by  J.  H.  Sloan : 

Rydal  Holme 

Madeline 

Sbeemes 

Lief  Eriksson 

Total 


Registered 
tonnage. 

Draft, 
loaded. 

Bales. 

Pounds. 

Fe4t.In. 

1,922 

18 

10,323 

5,004,488 

2,024 

17    6 

11, 014 

5,323,531 

637 

15 

2,765 

1, 330, 031 

1,043 

15    6 

4,907 

2, 371, 998 

1,024 

15    8 

4,150 

2,000.217 

1,335 

16    6 

6,357 

3, 178, 744 

1.177 

16    7 

6,715 

2, 851, 120 

1,828 

18 

9,216 

4, 616.  Or.7 

1,353 

18    3 

6,119 

8,045,993 

2,005 

19    2 

0,583 

4,785,571 

1,443 

17    2 

0, 712 

3,334,772 

1,695 

17 

8,161 

4,033,806 

2,111 

18    9 

10,573 

5, 212. 441 

2,305 

19    6 

11,730 

5,802,668 

1,013 

18 

0,815 

4,552,672 

2,207 

18    6 

11,740 

6,692,770 

1,507 

18    8 

7,300 

3, 535, 908 

1,838 

17    6 

9,950 

4,800,655 

2,179 

18    5 

11,896 

5, 505, 050 

887 

17    3 

3,860 

1,885,928 

658 

15    6 

2,675 

1,284,607 

1,964 

18    4 

9.982 

4,819,829 

1,808 

17    8 

9,200 

4,415,004 

1,226 
1,862 
1,413 

0,150 

2,967,670 

9,500 

4, 664, 602 

6,980 

3,374,700 

1,340 

6,406 

3, 104, 435 

42,744 

j 

.    211,788 

1 

103,627,167 

BNG  97 89 
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Statement  of  vessels  of  100  tons  and  over  at  the  port  of  Wilmington,  N,  C,,for  the  calendar 

year  ending  December  31, 1896. 

[FnmiAhed  by  Col.  J.  L.  Cantwell,  seoretury  of  the  Wilmington  Prodaoe  Exchange.] 


CUss  of  vessels.' 


Steamers . . 

Barks  

Brigs 

Schooners  . 
Barges 

Total 


American. 


Num- 
ber. 


Tonnage, 


137 
4 
6 

123 
15 


285 


126,529 

1,725 

1,921 

32,762 

7,825 


170, 752 


Foreign. 


Num- 
ber. 


Tonnage.  ^J™' 


Total. 

Tonnage. 


83 
41 

4 
15 


51, 701 

21,765 

782 

2,853 


170 
45 
10 

138 
15 


178, 230 

23, 490 

2,703 

35,605 

7,825 


93  I      77,101  i      378  i      247,853 


The  above  does  not  include  vessels  owned  by  tbe  United  States  Government  and 
vessels  coming  into  Southport  for  coal  or  for  harbor,  the  total  estimated  tonnage  of 
which  is  8,000.  No  record  is  made  of  steamboats  plying  on  the  river  above  Wil- 
mington, or  of  small  vessels  of  less  than  100  tons. 

Statement  of  vessels  plying  on  the  Cape  Fear  River,  North  Carolina,  at  aiid  below  Wilming- 
ton, during  the  calendar  year  ending  December  Si,  1896, 

[This  statement  is  in  addition  to  that  famished  by  Colonel  CantwelL] 


Glass  of  vessels. 

Number. 

Aggregate 

net  ton 

nage. 

Draft. 

St'eamers » ,.,.^..^-,-^ ■,,,,,.■, »- 

9 

11 
5 

751.48 

318. 19 

25.64 

Feet. 
2. 5  to  6.5 

Steam  tun 

8. 5  to  10 

Stream     VaCht^    -rr-.r- .r...T-....^>Tr.T'^-T-.--...•.r -- 

2     t«  4.5 

The  Standard  Oil  Company  has  made  Wilmington  a  distributing  point,  and  receives 
its  oil  in  bnlk  by  tank  vessels  from  Philadelphia.  One  other  transportation  line  was 
established  daring  the  year. 


REPORT  OV  MR.  CHARLES  HUMPHREYS,  ASSISTANT  ENGINEER. 

Wilmington,  N.  C,  June  SO,  1897, 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  for  the 
improvement  of  the  Cape  Fear  River,  North  Carolina,  at  and  below  Wilming^n,  for 
the  fiscal  year  ending  June  30,  1897 : 

•»  •  ♦  #  #  •  • 

The  operations  for  tbe  year  have  principally  consisted  of  the  work  of  the  suction 
dredge  Cape  Fe-ar  on  the  Ocean  Bar,  Snows  Marsh  Channel,  and  Reaves  Point,  extend- 
ing and  repairing  the  training  dike  at  Snows  Marsh,  repairing  New  Inlet  Dam,  pur- 
chasing dredj^ing  plant  and  fitting  up  and  operating  the  same,  building  dump  scow, 
concreting  triangulation  points,  making  minor  surveys,  and  repairing  and  watching 
plant. 

The  suction  dredge  Cape  Fear  has  been  employed  on  the  bar  channel  when  weather 
permitted,  and  at  other  times  at  Snows  Marsh  and  Reaves  Point  channels.  On  July 
29  a  trial  was  maAe  with  the  boat  at  Reaves  Point,  Midnight,  and  Old  Brnns\>nck 
Cove  shoals.  At  R«aves  Point  Shoal  a  large  percentage  of  material  is  sand,  and  she 
did  very  well ;  but  at  Midnight  and  Old  Brunswick  Cove  shoals  the  material  is  prin- 
cipally mud,  and  the  suction  pipes  were  continually  choking,  and  most  of  th«;  mate- 
rial pumped  into  the  bins  passed  off  at  overflows.  She  has  worked  in  deeper  water 
this  year,  the  material  containing  a  larger  percentage  of  mud,  which  passed  out  at 
overflows.  The  occasional  picking  np  of  pieces  of  iron,  old  cannon  ball,  etc.,  by  the 
drags,  and  their  passing  through  the  pomps,  have  at  times  caused  breaks  to  pumps 
and  other  machinery. 
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The  amount  of  work  done  and  the  cost  of  same  may  be  Biimmarized  as  follows : 


DftTsof  aotaalwork 

CuDic  yards  of  sasd  remoTed. 


Total. 


Goatof  operatinff,  labor 

Coal  and  wood  (11,280  on  hand  at  first 

of  year) 

Oil  and  eugine  supplies  ($436.40  of  this 

on  hand  at  first  of  year) 

Minor  repairs  ($700  of  this  on  hand  at 

first  of  year) 

Property,  rope,  etc.  ($83.60  on  hand  at 

first  of  year) 

Special  repairs 


Total 

Cost  per  cubic  yard,  operating  ex- 
penses   


261.3 
463,173 


$10,002.25 

4, 400. 27 

852.21 

2,882.62 

310.00 
40.00 


18,488.04 
.04— 


Other  expenses  chargeable  to  the  work 

Snperintendenoe 

Sorveys  and  concreting  triangn- 

latiou  points 

Ranges  

Use  of  steamer  Easton 

Bepairing  storehoose  at  Sonth- 
port 


hoose. 


Total 

Total  coat  of  oiMrating  and  other 

expenses 

Total  cost  per  yard 


2,149.03 

606.06 
180.00 
517. 15 

48.73 
26.64 

269.06 


3, 788. 56 

22,276.60 
.04A-f 


Bar. 


14(» 
294,630 


Snows 
Muvh. 


105i 
155,510 


$5,617.12 

2,471.28 

478.40 

1, 620. 12 

174.63 
22.01 


10, 383. 56 
.031+ 


$4,028.64 

1,772.41 

348.11 

1,161.96 

125.25 
15.79 


Beaves 
Point. 


9 
12,899 


Mid- 
night. 


Pi 


Old 

Bmns- 

wlck 

Cove. 


ti 


$844.49 

151.58  , 

28.70 

98.04 

10.81 


1,207.75 

340.46 
101.26 
290.56 

27.88 
146.00 


2,113.01 

12,497.47 
.04A+ 


7, 447. 16 
.04  A- 


$6.00 

$6.00 

2.50 

2.50 

.50 

.60 

1.25 

1.25 

.25 

.25 

866.21 

244.18 

72.62 

208.40 

20.00 
26.64 

105.00 


1,543.06 

8,900.21 
.05^— 


1 

636.32 
.04A+ 

10.60 

10.50 
.  15/a- 

78.97 

21.42 

6.21 

17.60 

.85 

1.00 

1.00 
1 
1 

1 

.25 

.25 

8.46 

.25 

.25 

128.60 

764.92 
.05^+ 

1.60 

12.00 
.17A+ 

1.50 
12.00 

The  following  supplies  and  duplicate  machinery  are  now  on  hand,  and  have  not 
been  charged  into  tne  cost  of  work : 

Coal $583.95 

Dnpliubte  machinery 1,173.00 

Engine  supplies 302.51 

•  ■ 

Total 2,059.46 

The  steamer  Cape  Fear  has  dug  since  built  and  delivered  June  8, 1895, 969,898  cubic 
yards,  the  total  cost  of  which  has  been  as  follows : 


Total  cost  of  boat  delivered  at  Southport,  N.  C 

Coal  dock  built  at  Southport,  N.  C 

Cost  of  operating  June  10  to  90, 1895 

Other  expenses,  superintendence,  wharf  rent  at  Wilmington,  etc.,  June 

10  to  30, 1895 

Cost  of  operating  July  1,  1895,  to  June  30, 1896 

Other  expenses,  superintendence,  wharf  rent  at  Wilmington,  etc 

CostofoperationJul^l,  1896,  to  June  30, 1897 

Other  expenses,  snperintendenoe,  wharf  rent  at  Wilmington,  etc 


960,  oU9. 30 
4,480.64 
1, 580. 75 

99.74 
17, 052. 06 

5, 382. 88 
18, 488. 04 

3, 788. 56 


Total 111,681.97 

Less  present  value— 

Of  boat $60,000.00 

Of  wharf 3,800.00 

53,800.00 


Total  cost,  including  all  expenses,  deterioration,  etc 57, 881. 97 

Cost  of  operating  boat  per  cubic  yard •OSi'^o 

Tota]  cost,  including  all  expenses,  deterioration,  etc.,  per  cubic  yard. .  .06 — 

The  repairs  to  Federal  Point  end  of  New  Inlet  Dam  in  progress  June  30, 1896,  were 
eontinned  to  April  17, 1897,  when  they  were  completed.  The  repairs  have  consisted 
of  placing  rooK  and  sand  bags  on  a  brush  maJtteess  90  feet  wide  and  785  feet  long ; 
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5,223  sand  bags,  2,732.61  tons  rubblestoiie,  504.4  cords  of  brash  fascines,  and  910 
poles  were  used.  This  material  was  towed  f^om  Wilmington  on  United  States  lighters 
by  United  States  togs  and  unloaded  by  placing  the  lighters  ashore,  and  then  wheeled 
and  carried  about  1,000  feet  to  the  site  by  manual  labor.  Since  the  completion  of 
repairs,  April  17,  1807,  the  water  on  the  sea  and  river  sides  has  shoaled  considerably 
by  the  deposit  of  sand. 
Approximate  itemized  cost : 

Labor $5,191.42 

Poles,  210 , 63.00 

Brush  fascines,  504.4  cords 1,236.54 

Hope  in  mattresses 13. 13 

Stone,  2,732.61  tons 3,324.53 

Minor  repairs  to  steamer  Eaeton 129. 16 

Eepairs  to  scows 275.00 

Minor  repairs  tohoiHter 5. 15 

Oil  and  engine  snpplies 18.90 

Coal 606.50 

Snperintendeuce 538. 17 

New  hoisting  engine  and  hull  (part) 150. 00 

Watching,  rent  and  repairing  wharf  at  Wilmington  (part) 200. 00 

Total 11,751.50 

From  Jnly  1  to  24  the  training  dike  at  Snows  Marsh  was  extended  228  feet  up  the 
river  and  496  feet  down  the  river,  making  the  total  extension  724  feet.  The  extension 
consists  of  a  single  row  of  piles  driveh  as  close  together  as  possible,  no  brush  being 
used. 

Approximate  itemized  cost, 

654  piles,  long-leaf  yellow  pine,  45  feet  long,  8  inches  at  point $1, 066. 40 

Driving : 

Labor $291.60 

Oil,  etc 4.00 

Coal  and  wood 30.66 

Superintendence 42.20 

New  hoisting  engine  and  hull  (part) 25.00 

398. 46 

Towing : 

Labor 149.03 

Coal  and  wood 60.00 

Minor  repairs  to  Eaeion 14. 00 

•  Oil,  etc 6.89 

Superintendence 30. 00 

Watching,  rent,  and  repairing  wharf  at  Wilmington  (part) ...  25. 00 

284.92 

Total 1,744.78 

Cost  per  linear  foot 2.41 

The  total  length  of  dike  to  June  30,  1897,  is,  9,964  feet. 

On  July  31  the  repairs  to  the  training  dike  in  progress  June  30,  1896,  were  com> 
pleted,  the  brush  having  been  secnred  in  6,393  linear  feet  by  cross  binders. 

Approximate  itemized  ooet. 

Labor $243.07 

Coal 45.00 

Oil  and  machine  snpplies 9. 50 

Minor  repairs  to  Etmion  and  holster , 32. 58 

Superintendence 43. 33 

Watching,  rent,  and  repairing  wharf  at  Wilmington  (part) 25. 00 

New  hoisting  engine  and  hull  (part) 25.00 

Total 423.48 

From  October  15  to  November  10  the  pile  and  brush  portion  of  the  dike  was 
repaired  by  removing  the  cross  binders  an<l  replenishing  the  brush  and  driving  new 
piles  where  needed.  This  brush  was  purchased  on  the  stump  at  15  cents  per  cord, 
cnt  and  bundled  by  hired  labor. 
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Approxifitate  itemized  cost. 

POes.  4 $4.00 

Brush  fascines,  318  cords 47. 7C 

Labor,  ontting,  bandling,  andhatllitig 383.51 

Wire  (on  band  at  first  of  year) 100.00 

$535. 21 

Loading  and  putting  in  dike : 

Labor 200.67 

Coal 30.00 

Repairs  to  hoister 6.15 

Supplies 8.72 

Property,  rope,  etc 21.02 

New  hoisting  engine  and  hull  (part) 50. 00 

Watching,  rent,  and  repairing  wharf  at  Wilmington  (part) ...  50. 00 

'  366. 56 

Towing : 

Labor 136.00 

Coal 100.00 

Repairs  to  Eaaton  and  Cynthia 11. 16 

Watching,  rent,  and  repairing  wharf  at  Wilmington  (part) . .  85. 00              , 

382. 16 

Total 1,283.93 

From  January  28  to  March  29  2,470  feet  of  the  upper  end  of  the  pile  and  brosh 

Sortion  of  the  dike  was  repaired.  The  repairs  consisted  of  a  single  row  of  piles 
riyen  as  close  together  as  possible  along  the  west  side  of  the  dike.  It  was  found  to 
be  too  expensive  to  keep  up  repairs  with  brush  fascines  on  account  of  the  increased 
depth  of  water  and  the  difficulty  of  retaining  the  brush  in  the  dike  during  storms. 

Approximate  itemized  cost. 


Piles,  2,040  long-leaf  yellow  pine,  45  feet  long,  8  inches  at  point u $2, 754. 00 

Towing : 

Labor 1537.94 

Oil  and  machine  supplies 3.62 

Minor  repairs  to  Eastern  and  Cynthia 3.77 

Repairs  to  scows 175.00 

Superintendence 60.00 

Coal 260.00 

Rent,  watching,  and  repairing  wharf  at  Wilmington  (part) . .     106. 60 

1,146.93 

Driving : 

Labor 947.31 

Repairs  to  hoister 114.54 

Superintendence 81.60 

Coal 40.00 

Blocks  (on  hand  at  first  of  year) 150.00 

New  hull  and  hoisting  engine  (part) 50. 00 

1,383.45 

Total 5,284.38 

Cost  per  linear  foot 2.14— 

The  following  plant  is  on  hand  and  has  not  been  charged  into  the  cost  of  work : 

Hoister,  hull,  and  engine $980.00 

After  advertising  tbirty  days  a  second-hand  dredfiping  plant  was  purchased,  con- 
sisting of  a  clam-shell  dredge  with  hull  82  feet  6  inches  by  32  feet  6  inches  by  9  feet 
3 inches;  one  tugboat,  steeple  compound  engine  10  inches  and  20  by  18  inches,  sur- 
face condensing,,  allowed  125  pounds  of  steam,  net  tonnage  29.35 ;  and  one  dump  scow 
80  by  24  by  9  feet,  capacity  ^U  cubic  yards. 

The  plant  was  towed  to  Cape  Fear  River  and  subjected  to  a  trial  from  December  7 
to  31.    The  trial  was  deemed  satisfactory,  and  the  plant  purchased  January  1,  1897. 

The  prices  paid  were  as  follows : 

One  clam-shell  dredge  J/ax $16,050  00 

One  tugboat  Cynthia 8,500.00 

One  dump  scow  £ 3,000.00 

27,550.00 
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After  piiTcluwing  tbia  pliuit  aod  before  pnttinir  it  to  work  repairs  and  improvementfl 
were  made  to  the  dredge  and  dnmp  scow  as  foUows : 

Special  repairSf  improrewieKU,  and  outfit  to  dredge  Aj<ur. 

Material.        Labor.  TotaL 


Total '    $3,845.18       $1,325,37  1      $5,170.55 

Special  repairs  to  damp  aeow i j 200.00 

One  new  dnoip  scow  has  been  bnilt  and  part  of  the  material  purchased  for  a  second 
dnmp  scow  and  probable  neoessaiy  repairs  to  dredge,  scows,  and  tugboats.  The 
scow  bnilt  is  84  feet  8  inches  by  26  feet  by  10  feet  3  inches,  capacity  278  cubic  yards. 

The  amount  spent  for  the  two  scows,  etc.,  is  as  follows: 

Travel  expense  and  meals $23.35 

Labor 3,923.83 

Hewn  timber 1,660.00 

Iron,  oakum,  spikes,  and  turpentine 572. 05 

Blocks 30.50 

Tools 103.06 

Lumber 2,121.85 

Turn-buckles,  etc s 361.68 

Tallow 7.50 

Knees 66.40 

Hinges  and  shafting 531. 18 

Cleats,  etc 179.41 

$9, 580. 81 

Less  material  used  in  spud  well  for  Ajax 100. 00 

Less  material  used  in  repairing  old  dump  kcow 110. 00 

Less  material  for  two  spuds  for  Ajeuc 50. 00 

Less  material  on  hand  June  30 2,940.81 

3,200.81 

Total  cost  of  new  scow 6,380.00 

The  dredge  during  her  trial  December  7  to  31  dug  from  Lilliput  Shoal  5,002  cubic 
yards  of  material  and  9  stumps,  and  from  channel  to  dump  grouud  at  Lilliput  Shoal 
6,954  cubic  yards  of  hard  sand.  Between  January  1  and  April  19  the  dredge  and 
scow  were  thoroughly  overhauled.  During  the  same  time  the  tug  Cynthia  was  used 
to  tow  rock,  brush,  and  piles  to  New  Inlet  Dam  and  Snows  Marsh  Dike. 

The  dredge  began  work  nt  Lilliput  with  one  scow  and  the  Cynthia  April  20,  and 
w(<rked  to  May  14,  when  she  was  towed  to  Wilmington  to  put  in  a  new  spud  well. 
The  work  was  completed  and  she  resumed  work  at  Lilliput  Shoal  May  29,  working 
with  only  one  scow  until  June  3,  when  she  was  given  a  second  scow,  and  has  con- 
tinued working  with  two  scows  to  date.  She  has  removed  from  Lilliput  Shoal  since 
April  20  82,349  cubic  yards  of  material,  16  stumps,  and  1  log,  making  a  total  during 
the  fiscal  year  of  87,351  cubic  yards,  25  stumps,  and  1  log  removed  from  Lilliput  Shoal 
and  the  remaining  6,954  cubic  yards  from  channel  to  dump  ground  at  that  shoal. 

The  dredge  has  worked  satisfactorily  during  the  month  of  June,  with  the  excep- 
tion of  breakages  to  bucket,  chains,  frictions,  spuds,  and  main  pinion.  New  friction 
blocks  have  been  made  and  were  pnt  in  on  June  21,  and  since  that  time  have  worked 
well.  New  chain,  new  4-yard  sand  bucket,  and  oak  spud  have  been  ordered,  and  will 
be  delivered  in  July,  llie  present  bucket,  6  cubic  ^ards  capacity  in  soft  mud,  will 
dig  about  10  cubic- yards,  too  much  for  the  machine  to  hoist;  but  in  hard  sand 
will  sometimes  ^et  only  about  a  peck.  Notwithstanding  these  disadvantages  the 
machine  dug  during  June  50,351  cubic  yards  of  material,  3  stumps,  and  1  log,  whicli 
at  the  last  contract  prices,  12.44  cents  per  cubic  vard,  $25  for  stumps,  and  $15  for  logs, 
amounts  to  $6,353.66.  These  stumps  were  left  by  the  last  contractor  on  account  of 
their  being  too  large  for  his  machine  to  pull. 

The  operating  expenses  of  dredge  and  tug  for  the  month  of  June,  including  a  new 
set  of  friction  dIooks  and  new  main  pinion,  which  will  probably  last  for  several 
months,  have  been  $2,329.58,  making  her  clear  gain  exclusive  of  cost  of  plant, 
$4,024.08. 

During  June  the  dredge  worked  17H  hours,  making  an  average  of  293  -|-  cubic 
yards  per  hour,  and  lost  1(^  hours  making  repairs.  Average  length  of  tow  to  dnmp 
ground  2  miles. 
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The  following  is  an  approximate  itemized  cost  of  work  done  by  her  daring  the 
year  : 

Plant: 

First  cost  of  dredge  Ajax $16,050.00 

Examination  of  plants  offered  for   eale  (traveling  ex- 

penses,etc.) 170.92 

Special  repairs  to  Ajax  (see  table) 5, 170.55 

New  spud  well  to  Ajax 957. 02 

Steamer  Cyn^Aitt 8,500.00 

Scow  purchased 3,000.00 

Repairs  to  scow  purchased 200. 00 

Scow  built 6,380,00 

Repairs  to  deck  scows  (water  tank,  coal  bins,  etc.) 400. 00 

Material  on  hand  for  second  scow,  etc 2, 940. 81 

$43,769.30 

Operating  dredge  Ajax  : 

Labor 1,944.93 

Coal , 629.65 

Rope,  property,  etc 553.67 

Minor  repairs 1,199.65 

Oil  and  machine  supplies 239.43 

4, 567. 33 

Operating  tags : 

Labor 1,560.70 

Coal 439.05 

Minor  repairs 663.22 

Oil  and  machine  supplies 66.99 

Property,  rope,  etc 87.00 

2, 816. 96 

Repairs  to  scow : 

Lumber 110.00 

'     Labor 124.07 

Oakum,  etc 16.71 

250.78 

Total 51,404.37 

Less  present  value  of  plant : 

Dredge  Ajax,  purchase  and  repairs 22, 348. 51 

Steamer  CyntAta 8,500.00 

Scow  B,  purchase  and  repairs 3,200. 00 

Scow  built,  A 6,380.00 

Water  tanks  and  coal  bins  on  deck  scows 400. 00 

Material  on  hand  for  second  scow,  etc 2, 940. 81 

43,769.30 

Cost  of  operation 7,635.07 

Cost  of  oi>eration  per  cubic  yard,  allowing  $25  per  stump  and  $15  per  log,  is  as  fol- 
lows : 

25  stamps,  at  $25 $625.00 

Hog,  at  $15 15.00 

$640.00 

Balance 6,995.07 

Divided  by  94,305  cubic  yards,  equals  7.4  cents  per  cubic  yard. 

Other  expenses  chargeable  to  work : 

Superintendence 489. 13 

Watching,  rent,  repairs  to  wharf  at  Wilmington 182. 67 

Ranges  ..'. 29.71 

Concreting  triangulation  points 100. 00 

— ^— — — ^         801.51 

Total  cost  per  cubic  yard,  8.3  cents,  including  operating,  superin- 
tendence, etc 7, 796. 58 

The  following  supplies  are  on  hand  and  have  not  been  charged  into  the  cost  of  this 
work: 

Four  dipper  poles «. $60.00 

Oil  and  machine  supplies 271.11 

Total 83LU 
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The  followiuff  amoants  were  spent  for  ranges,  sarveys,  and  concreting  triangnla- 
tion  points  at  the  following  shoals : 

Reaves  Point  Shoal : 

Dredge  ranges,  concreting  triangulation  points,  etc $131. 36 

Midnight  Shoal: 

Dredge  ranges $100.00 

Concreting  triangulation  points 19. 44 

119. 44 

Old  Brunswick  Cove  Shoal : 

Dredge  ranges 11.64 

Concreting  triang^ation  points 61.86 

73.50 

Keg  Island  Shoal : 

Concreting  triangulation  points 50.00 

Logs  and  Big  Island  Shoal : 

Concreting  triangulation  points 100.00 

Brunswick  River  Shoal : 

Concreting  triangalation  points 56.50 

Total 530.80 

Expended  in  connection  with  the  main  office 893. 50 

Condenser  for  steamer  Boston  on  hand  and  not  charged  into  cost  of  work .      1, 101. 50 

DUtHbution  of  expenditures. 

Ocean  Bar : 

Operating  steamer  Cape  Fear  (see  table) $12, 497. 47 

Repairs  to  Now  Inlet  Dam 11,751.50 

24,248.97 

Snows  Marsh  Channel : 

Operating  steamer  Cape  Fear  (see  tablo) 8,  990. 21 

Extending  training  dike 1,744.78 

Repairing  training  dike 6, 941.  79 

17,676.78 

Reaves  Point  Shoal : 

Operating  steamer  Cape  Fear  (see  table) 764. 92 

Dredge  ranges  and  concreting  triangnlation  points 131. 36 

896.28 

Midnight  Shoal : 

Operating  steamer  Cape  Fear  (see  table) 12. 00 

Dredge  ranges  and  concreting  triangulation  points 119. 44 

131. 44 

Old  Brunswick  Cove  Shoal: 

Operating  steamer  Cape  Fear  (see  table) 12. 00 

Dredge  ranges  and  concreting  triangulation  points 73. 50  85. 50 

Lilliput  Shoal : 

Operating  dredge,  inclading  dredge  ranges  and  concreting  triangu- 
lation points  (see  table) 8, 436. 58 

Keg  Island  Shoal : 

Concreting  triangnlation  points 50. 00 

Logs  and  Big  Island  Shoal : 

Concreting  triangulation  points 100. 00 

Brunswick  River  Shoal: 

Concreting  triangnlation  points 56.50 

Main  office  expenses 893.50 

Total 52,575.55 

Add  plant,  supplies,  and  on  hand  July  1,  1897: 

Duplicate  machinery  supplies,  etc.,  steamer  Cape  Fear. . .     .$2, 059. 46 

Plant  on  hand,  dike  repairs 980.  00 

Dredging  plant,  Ajax,  Cynthia,etc 43,769.30 

Supplies,  etc.,  for  Ajax 331. 11 

Condenser  for  steamer  Eaeton 1, 101. 50 

48,241.37 

Total 100,816.92 

Deduct  supplies,  duplicate  machinery  on  hand  July  1, 1897 2, 760. 00 

Expenditures  for  the  year 98, 056. 92 
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In  making  np  the  cost  of  work  the  expenditures  of  your  office  are  not  included. 

Present  condition  of  work. — The  operations  of  the  dredge  Cape  Fear  on  the  ocean 
bar  have  resulted  in  obtaining  a  straight,  20-foot  mean  low- water  channel^  irom  deep 
water  inside  to  deep  water  outside,  with  a  least  width  of  150  feet. 

At  Snows  Marsh  Channel  the  work  of  the  dredge  Cape  Fear^  together  with  the 
scour  caused  by  the  dike,  have  resulted  in  obtaining  a  channel  18  feet  deep  at  mean 
low  water,  with  a  least  width  of  110  feet. 

Reaves  Foint  Shoal  to  May  19,  1897,  had  shoaled  for  a  length  of  1,100  feet  to  less 
than  18  feet,  the  least  mid-channel  depth  on  the  center  line  being  16.6  feet.  Since 
that  date  the  work  of  the  Cape  Fear  has  increased  the  least  mid-channel  depth  to 
18.4  feet. 

At  Lilliput  Shoal  a  channel  20  feet  deep  at  mean  low  water  has  been  dug  through 
the  lower  reach,  the  upper  6,000  feet  of  which  is  74  feet  wide  and  the  1,000  feet  is  37 
feet  wide. 

Other  dredged  channels  in  the  river  are  in  about  the  same  condition  as  at  the 
be^nning  of  the  year.  The  shore  lines  of  Federal  Point,  Zekes  Island,  the  long  line 
of  ueaohee  extending  from  Zekes  Island  to  Baldhead,  or  Smiths  Island,  Baldhead 
Point,  and  Oak  Island  remain  in  about  the  same  condition  as  at  the  report  of  last 
year.  The  inlet  cut  through  the  beach  ftom  the  ocean  to  New  Inlet  Basin  in  Octo- 
ber, 1893,  has  moved  about  1,500  feet  southward,  but  retains  about  the  same  width 
and  depth.    New  Inlet  and  Swash  Defense  dams  are  in  good  and  6u1>stantial  condition. 

Tracings  showing  the  condition  of  the  Bar  and  Snows  Marsh  channels,  and  a 
comparative  map  of  the  shore  lines  in  the  vicinity  of  the  inlet  above  referred  to, 
are  herewith  submitted. 

Very  respectfully,  your  obedient  servant, 

Chas.  Humphreys, 

Aseislant  Engineer, 

Capt.  W.  E.  Craighill, 

Corpe  of  EngineerSf  U,  S.  A. 


L  15. 

IMPROVEMENT  OF  LOCKWOODS  FOLLY  RIVER,  NORTH  CAROLINA. 

Tbere  has  been  no  work  daring  the  year. 

Prior  to  June  30, 1897,  a  total  of  81,297  cubic  yards  of  material  had 
been  removed,  securing  a  channel  of  40  feet  least  width  and  5  feet  deep 
at  mean  low  water  from  the  inlet  to  Lockwoods  Folly  Bridge,  excepting 
through  two  short  shoals,  the  first,  one-half  mile  above  the  inlet,  on 
which  the  low- water  depth  is  3.G  feet,  the  second,  1^  miles  above  the 
inlet,  on  which  the  low- water  depth  is  4.5  feet. 

The  Chief  of  Engineers,  in  a  letter  dated  May  6,  1897  (7589-7), 
directed  that  this  improvement  be  dropped  from  the  list  of  duties  per- 
taining to  this  district. 

This  river  is  in  the  collection  district  of  Wilmington,  N.  C. 

For  description  of  this  river  and  previous  operations,  see  Annual 
Reports,  1892,  pages  1177-1181;  1893,  pages  1432-1434,  and  1896,  pages 
1140-1143. 

Money  Htatemcnt, 

July  1, 1896,  balance  unexpended $181. 49 

July  1,  1897,  balance  unexpended 181.49 


Appropriated, 


Date. 


September  10, 1890 , 

JnlylO,  18P2 , 

AngUAtn,  1804.... 


Amount.   Aggregate. 


$5, 000  $5. 000 

3,  GOO  8, 000 


10.000 


18.000 
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COMMERCIAL  BTA.TI8TIC8. 


Class  of  goods. 


Cotton 

Grains 

Vegetables 

Poultry 

Fi8h  and  shellfish 

Tar 

Rosin 


6 

50 

72 

6 

217 

150 

320 


Class  of  eoods. 


Turpentine,  spirits 

Turpentine,  crude 

Lumber  and  its  products 

Wood 

Greneral  merchandise' 

Total 


Tons. 


55 

5 

80 

1,000 

450 


2,410 


In  crease  since  last  year,  247  tons. 

Freight  transported. 


Calendar  year  ending  December  31- 


1890 
18»1 
1892 


Tons. 


7,000 
2,833 
2, 361i 


Calendar  year  ending  December  81 — 


1893 
1884 
1895 


Tons. 


5.000 
2, 137 
2,103 


Name  and  tonnage  of  resaeh  plifing  on  Lockxooods  Folly  River,  North  Carolina,  during  the 

year  ending  December  31, 1896, 


Name  of  vessel. 


Schooner  Samuel .... 

Sharpie  R.  K.  Lee 

Sharpie  Harvest 

Sharpie  Naucy  Anne 


Draft 

Net 

loaded. 

tonnage. 

Feet. 

4.0 

17.60 

3.0 

7.81 

4.5 

24.69 

4.0 

14.39 

Name  of  vessel. 


Draft 


Net 


Sharpie  Mabel 

Sharpie  Kuth  Darling 
Sharpie  Col.  Bogus. . . 
Sloop  Pearl 


loaded,  i  tonnage. 


Feet. 

4.0 

18.30 

3.5 

13.56 

2.5 

4.00 

6.0 

4.00 

No  transportation  lines  established  during  the  year. 
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PRELIMINARY  EXAMINATION  AND  SURVEY  FOR  A  JETTY  NEAR  BOGUE 
INLET,  NORTH  CAROLINA,  IN  ORDER  TO  REMOVE  SAND  BARS. 

[Printed  in  House  Doc.  No.  316,  Fifty -fourth  Congress,  second  session.] 

Office  op  the  Chief  of  Engineers, 

United  States  Army, 
Washington  J  D.  0.,  February  J24,  1897. 

Sir:  Section  8  of  the  river  and  harbor  act  of  June 3, 1896,  directs 
the  Secretary  of  War  to  cause  a  preliminary  examination  to  be  made 
for  a  jetty  near  Bogue  Inlet,  North  Carolina,  in  order  to  remove  sand 
bars,  and  section  9  of  said  act  directs  the  Secretary  of  War,  at  his  dis- 
cretion, to  cause  a  survey  to  be  made  at  the  same  locality  and  the  cost 
of  improvement  to  be  estimated  for  construction  of  a  jetty  to  remove 
sand  bar  there.  The  duty  of  making  the  examination  and  the  survey 
thus  provided  for  was  assigned  to  the  charge  of  Lieut.  Col.  D.  P.  Heap, 
Corps  of  Engineers,  and  I  now  have  the  honor  to  submit  the  accom- 
panying copies  of  his  report  of  August  17, 1896,  on  the  preliminary 
examination,  and  of  February  19, 1897,  on  the  survey,  of  said  locality. 
A  copy  of  a  map*  of  the  survey  is  also  submitted. 


*  Not  reprinted.    Printed  in  House  Doc.  No.  316,  Fifty-foarth  Congress,  second  session. 
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The  plan  of  improvement  presented  provides  for  obtaining  a  mean 
high-water  channel  depth  of  8  feet  from  Swansboro  to  Bogae  Inlet  by 
means  of  jetty  construction,  supplemented  by  dredging.  The  estimated 
cost  is  $16,818.76. 

It  is  the  opinion  of  Colonel  Heap,  which  is  concurred  in  by  me,  that 
the  interests  involved  do  not  justify  the  cost  of  the  improvement 
proposed. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Oen.j  Chief  of  Engineers^  U.  8,  A. 

Hon.  Daniel  S.  Lamont, 

Secretary  of  War, 


REPORT  OF  LIEUT.  OOL.  D.  P.  HEAP,  CORPS  OF  ENGINEERS. 

New  York,  August  17, 1896. 

General  :  I  have  the  honor  to  inclose  copy  of  report  of  Lieut.  Edgar 
Jadwin,  Corps  of  Engineers,  who  has  made  a  preliminary  examination 
^^for  a  jetty  near  Bogue  Inlet,  North  Carolina,  in  order  to  remove  sand 
bars." 

From  the  facts  stated  I  do  not  think  that  the  prospective  advantage 
to  commerce  warrants  the  expenditure  of  any  considerable  sum,  and  I 
doubt  if  any  permanent  improvement  could  be  obtained  without  buUd- 
ing  a  costly  stone  jetty. 

The  improvement,  it  appears,  would  benefit  but  two  parties,  lumber 
companies,  and  these  only  for  a  few  years. 

The  improvement  of  Bogue  Sound  (inland  waterway  between  Beau- 
fort Harbor  and  New  Eiver)  will  suffice  for  nearly  all  other  commerce. 
Very  respectfully,  your  obedient  servant, 

D.  P.  Heap, 
Lieut.  Vol.,  Corps  of  Engineers. 
Brig.  Gen.  W.  P.  Craighill, 

Chief  of  Engineers,  U.  8.  A. 


report  or. first  likut.  bdgar  jadwin,  corps  of  engineers. 

United  States  Engineer  Office, 

Wilmington,  iV.  C,  Auyust  17, 1806. 

Colonel:  I  have  the  honor  to  snbmit  the  following  report  of  an  examination, 
August  5, 1896,  ^'for  a  jetty  near  Bogue  Inlet,  North  Carolina,  in  order  to  remove  sand 
bars." 

Bo^ne  Inlet  is  the  first  inlet  soath  of  Beaufort  Inlet,  from  which  it  is  25  miles  dis- 
tant m  an  air  line.  It  is  15  miles  north  of  New  River  Inlet.  The  high- water  depth 
on  Beaufort  Bar  is  about  15  feet,  and  on  New  River  Bar  7  feet;  4.5  feet  can  be  car- 
ried from  Beaufort  Bar  through  Bogue  Sound  to  Bogue  Inlet  at  high  water,  and 
about  1  foot  less  at  low  water.  Less  than  6  inches  can  be  carried  through  the  sounds 
from  Bogue  Inlet  to  New  River  at  low  water. 

Bogue  Bar  is  reported  to  have  had  within  recent  years  a  high- water  depth  varying 
from  2.5  feet  to  16  feet.  At  date  of  examination  high- water  depth  was  14  feet  on  bar. 
The  rise  of  tide  is  reported  as  3.8  feet  on  bar  and  1.3  feet  at  Swansboro.  Bogue 
Inlet  is  uearlv  opposite  the  month  of  White  Oak  River.  This  river  was  reported  in 
1882  (Report  Chief  of  Engineers,  1882,  vol.  2,  p.  1113)  and  in  1883  (Report  Chief  of 
Engineers,  1884,  vol.  2,  p.  1055)  as  not  worthy  of  improvement.  It  was  examined 
affain  in  1889  and  reported  (Report  Chief  of  Engineers,  1889,  Vol.  II,  p.  1127)  as  worthy 
ox  improvement  for  steamboats  from  the  ocean  upward  about  29  miles,  to  near  Sabis- 
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tons  Bridse,  and  thence  for  flats  about  21  miles  farther  to  Collins  Ford,  at  a  total 
expense  of  about  $45,000.  The  upper  25  miles  were  again  reported  (Report  Chief  of 
Engineers,  1891,  Vol.  II,  p.  1435}  as  worthy  of  improvement,  r^o  appropriations  have 
been  made  for  improvement  of  the  river.  Since  the  last  examination  the  Wilming- 
ton, Newbern  and  Norfolk  Railway  has  been  bnilt. 

Its  nearest  point  to  Bogne  Inlet  is  about  15  miles  distant  bv  air  line*  It  crosses 
the  White  Oak  River  about  22  miles  by  air-line  distance  from  the  inlet. 

Swansboro  is  a  town  situated  on  the  right  bank  of  the  river  about  3  miles  in  an 
air  line  from  the  inlet.  Its  population  is  between  200  and  300.  The  number  of  peo- 
ple in  the  surrounding  country  who  receive  and  ship  some  of  their  supplies  over 
parts  of  White  Oak  River  is  estimated  at  1,200.  The  Swansboro  Lumber  Company, 
at  Swansboro,  is  directly  interested  in  the  desired  improvement.  The  mill  has  a 
daily  capacity  of  25,000  feet  B.  M.  rough  pine.  It  actuallv  cuts  about  3,000,000  feet 
a  year.  Sailing  vessels  drawing  about  8  feet  cross  the  inlet  bar  and  come  up  to  the 
throat  of  the  inlet,  where  thevlie  while  lumber  is  transferred  to  them  from  lighters. 
This  lightering  costs  about  20  cents  per  1,000  feet.  The  rate  for  carrying  himber 
from  Bogne  Inlet  is  said  to  be  about  $1  per  1,000  higher  than  from  Beaufort.  A 
steamboat  to  draw  8  feet  is  being  built  at  tiie  Swansboro  Lumber  Company's  mill  for 
carrying  the  product  of  the  mill  to  Northern  markets.  There  are  two  routes  from 
Swansboro  to  the  inlet.  One,  the  western  or  old  ship  channel,  has  now  5  feet  at  high 
water  and  is  not  much  used  at  present.  It  is  claimed  that  over  twenty  years  ago 
vessels  drawing  10  and  12  feet  used  it  freely.  The  other,  the  eastern  channel,  carries 
5.8  feet  at  high  water  and  is  used  by  the  lighters  generally  and  by  the  steamboats 
and  sharpies  going  up  Bogne  Sound. 

Tlte  cause  of  the  deterioration  of  the  western  channel  is  a  shoal  which  has  made 
ont  from  the  southwest  point  of  Dudleys  Island  marsh  and  now  extends  across  the 
channel.  The  depth  of  water  in  sloughs  over  it  varies  ftom  2  feet  at  times  to  7  feet. 
There  was  5  feet  at  time  of  examination.  * 

The  object  of  the  Swansboro  Lumber  Company  in  applying  for  an  examination 
was  the  romovaFof  this  shoal,  which  at  time  of  application  was  thought  to  be  the 
only  one  having  less  than  8  feet  at  high  water  from  the  ocean  to  Swansboro.  In 
going  over  the  channels  I  was  accompanied  by  the  president  of  the  company  and  by 
a  man  whom  they  selected  as  being  thoroughly  familiar  with  the  channels.  About 
1,000  soundings  were  made  at  approximately  equal  intervals.  The  shoal  in  question 
was  estimated  to  be  about  300  feet  across.  Besides  this  shoal  two  short  shoals  hav- 
ing about  7  feet  on  were  found  between  Swansboro  and  the  large  shoal.  The  shoals 
are  claimed  to  be  of  very  recent  formation.  A  shoal  was  also  found  in  the  throat  of 
the  inlet  which  did  not  exist  at  time  of  application  for  examination. 

The  people  interested  feel  quite  certain  tnat  this  one  will  cutout  in  the  next  storm. 
It  is  estimated  that  a  survey  from  which  to  determine  the  location  of  a  jetty  to  pro- 
duce an  8-foot  high- water  channel  through  the  large  sand  bar  can  be  made  for  $200; 
and  that  it  can  be  made  to  include  the  other  two  shoals  found  at  time  of  examina- 
tion for  $100  additional.  The  parties  interested  do  not  expect  to  have  a  stone  dike 
constructed,  but  desire  a  cheaper  dike,  as  a  pile,  pile  and  brush,  or  pile  and  shell. 
In  this  connection  it  should  be  borne  in  mind  that  the  teredo  is  very  active  in  these 
waters. 

The  exports  from  Swansboro  and  vicinity  consist  of  cotton,  clams,  fish,  watermelons, 
etc.,  and  are  estimated  at  1,200  tons  annually.  The  imports  consist  principally  of 
general  merchandise  and  fertilizer.  They  are  estimated  at  600  tons.  Practically  all 
of  these  articles  pass  through  Bogne  Sound,  but  not  through  Bogne  Inlet.  In  the 
event  of  the  improvement  in  question  being  made,  part  of  the  imports  would  proba- 
bly come  through  the  inlet. 

Swansboro  was  formerly  a  prominent  naval-stores  center.  The  output  of  the  vicin- 
ity is  now  about  150  barrels  of  resin  and  30  barrels  of  spirits  of  turpentine  a  week. 
These  are  included  in  above  exports.  It  is  not  claimed  that  this  industry  or  any 
other,  except  lumber,  would  be  greatly  affected  by  improvement.  There  is  thought 
to  be  room  for  development  of  trucking  in  the  vicinity,  but  the  produce  will  prac- 
tically all  have  to  be  shipped  by  inside  route.  It  is  claimed  that  an^r  money  saved 
on  transportation  of  lumoer  can  be  used  in  securing  lumber  from  territory  within  a 
greater  radius.  The  Swansboro  company  has  at  present  in  sight  about  timber 
enongh  to  run  its  mill  three  years.  The  White  Oak  corporation  lias  a  sawmill  nt 
Stella,  8  miles  above  Swansboro,  on  the  White  Oak  River.  Their  output  is  about 
4,500,000  feet  B.  M.,  annually,  of  rough  lumber.  They  run  a  steamboat  and  barges 
regularly  down  White  Oak  River  and  up  Bogne  Sound  to  Carolina  City,  where  there 
is  a  planing  mill  in  which  the  management  of  the  Stella  mill  is  interested.  Practi- 
cally all  of  their  Inmber  now  goes  through  Bogne  Sound.  Were  8  feet  ai*sured 
through  Bogne  Inlet  to  Swansboro,  it  is  possible  that  one-half  their  output  might 
be  diverted  to  this  route.    Lighterage  to  Carolina  City  is  estimated  at  70  cents. 

It  would  seem,  then,  that  the  possible  annual  benefit  to  the  country  back  of  Bogne 
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Inlet,  through  the  two  Bawmilla,  would  be  a  saving  of  20  cents  per  1,000  on  3,000,000 
feet,  and  of  70  cents  per  1,000  on  2,250,000  feet,  i.  e.,  $2,175.  This  can  be  increased 
to  $^,000  to  include  occasional  damage  to  lighter's  cargo  as  result  of  being  caught 
in  storm,  saving  on  freights  on  imports,  etc.  It  does  not  appear  that  there  would 
be  any  increase  of  total  tonnage  f^om  the  vicinity  for  several  years.  When  the 
time  oomes  that  all  timber  within  paying  reach  has*  been  used  up,  the  existence  of 
the  deeper  water  would  permit  the  lamoer  companies  to  reach  out  a  little  farther 
for  supply  of  lumber. 

very  respectfully,  Edgar  Jadwin, 

First  lAeuL,  Corps  of  Engineers. 
Lieut.  Col.  D.  P.  Heap, 

Corps  of  Engineers,  U,  S.  A. 


survey  fob  a  jetty  near  bogue  inlet,  north  carolina,  to 

remote  sand  bar. 

United  States  Enqinebr  Office, 

Wilmingtafij  N.  C,  February  19 ^  1897. 

Obneral  :  I  have  the  honor  to  transmit  herevidth : 

«  «  •  •  «  «  « 

3.  Report  of  Assistant  Engineer  W.  H.  Chadboam,  jr.,  submitting 
map  of  survey  of  Bogue  Inlet,  North  Carolina. 

4.  Supplemental  report  of  Assistant  Engineer  W.  H.  Ghadboarn,  jr., 
on  Bogue  Inlet  jetty. 

6.  Tracing  of  survey  of  Bogue  Inlet,  North  Carolina. 

The  act  of  June  3, 1896,  directs  that  a  survey  be  made  ^<for  a  jetty 
near  Bogue  Inlet  to  remove  sand  bar." 

A  jetty  1,300  feet  long,  as  shown  by  the  curved  line  A-B  on  tracing, 
and  built  in  the  manner  described  by  Mr.  Chadbourn,  would  probably 
accomplish  the  object  if  supplemented  by  dredging  a  channel  150  feet 
wide  and  6  feet  deep  to  connect  the  deep  water  between  0  and  D. 

The  estimated  cost  would  be: 

1,000  pilea,  at  $2.50  each,  in  place $2,500.00 

4,500  cubic  yards  shells,  in  place,  at  75  cents  per  yard S,  375. 00 

25,000  cubic  yards  dredging,  at  35  cents 8,750.00 

Add  15  per  cent  fur  superintendence  and  contingencies 2, 193. 75 

Total 16,818.75 

The  intention  of  the  above  improvement  would  be  to  give  a  mean 
high- water  depth  of  8  feet  from  Swansboro  to  Bogue  Inlet. 

At  present  there  is  a  mean  high  water  depth  at  Bogue  Bar  of  14  feet. 
This  is  reported  to  have  varied  within  recent  years  from  2,5  to  16  feet, 
so  if  the  improvement  were  made  and  the  project  depth  obtained  there 
might  be  times  when  it  could  not  be  used. 

Lieutenant  Jadwin  places  the  money  value  of  this  improvement  at 
$3,000  per  annum ;  that  the  parties  mainly  benefited  would  be  two  lum- 
ber companies,  and  that  the  lumber  in  sight  will  be  exhausted  in  about 
three  years. 

On  this  basis  a  fair  estimate  of  the  money  value  of  the  improvement 
to  commerce  would  be  from  $9,000  to  $12,000. 

It  appears  from  inclosure  3  *  that  the  steamboat  mentioned  in  Lieu- 
tenant Jadwin's  report  is  not  to  be  used  in  the  connection  stated,  and 
that  it  is  unfinished  and  that  work  on  it  has  been  stopped. 


Mr.  Chadboum's  report  of  February  9,  1897. 
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In  my  opinion,  the  valae  of  the  improvement  is  not  commenBurate 
with  its  cost. 

Very  respectfully,  your  obedient  servant, 

D.  P.  Heap, 
Lieut  C0I.J  Corps  of  Engineers, 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U,  S.  A. 


ubport8  of  mr.  william  h.  chadbourn,  jr.,  assistant  engineer. 

United  States  Engineer  Office, 

Newhem,  N.  C,  Febniai-y  4,  1897, 

Colonel:  I  have  the  honor  to  sabmit  herewith  map  of  a  recent  sarvey  of  Bogue 
Inlet,  North  Carolina,  and  vicinity.  The  shoal  which  it  was  desired  to  have  removed 
is  near  the  southwest  extremity  of  Dudleys  Island. 

By  comparison  with  map  of  April.  1891,  of  same  locality,  it  will  be  seen  that  the 
best  route  at  that  date  around  the  shoal  has  shoaled  very  materially. 

The  steamer  mentioned  in  Lieutenant  Jadwin's  report  of  August  17, 1S96,  is  nnfin- 
ished,  w^ork  on  it  has  stopped,  and  all  idea  of  using  it  in  the  connection  stated  has 
been  abandoned,  regardless  of  the  removal  of  the  shoal. 

The  large  area  covered  by  sand  bars  in  the  vicinity  will  be  noticed.    In  all  proba- 
bility if  the  shoal  in  question  was  removed  others  would  appear  at  other  points. 
I  can  add  nothing  further  to  Lieutenant  Jad win's  report. 
Very  respectfully,  your  obedient  servant, 

Wm.  H.  Chadbourn,  Jr., 

A88%8tant  Engineer, 
Lieut.  Col.  D.  P.  Heap, 

Corp€  of  Engineers y  U,  8,  A, 


United  States  Engineer  Office, 

Newhemj  N.  C,  February  9,  1897, 

Colonel:  I  have  the  honor  to  make  the  foUowing  supplemental  report  on  survey 
at  Bogue  Inlet,  North  Carolina : 

I  have  indicated  on  the  map  in  pencil  a  jetty  or  training  dike,  which,  in  my  opin- 
ion, wiU  create  a  chaunel  across  the  obstructing  shoal. 

The  extreme  length  of  the  jetty  is  2,500  feet,  for  which  I  have  estimated.  But  it 
may  be  if  only  carried  to  point  x  (1,450  feet  from  root)  the  purpose  will  be 
accomplished. 

Jetty  to  be  of  round  pine  or  cypress  piling,  closely  driven,  reenforced  by  a  shell 
dike  carried  to  plus  1  foot  above  high  water,  10  feet  in  width  on  top,  with  side  slopes 
of  li  to  1. 

Eetimate  of  coei. 

1,872  piles,  at  $2.50  each,  in  place $4,080.00 

8,360  cubic  yards  shells,  at  75  cents  per  yard 6,  270. 00 

10, 950. 00 
Add  15  per  cent  for  superintendence  and  contingencies 1, 642. 50 

Total 12,592.50 

Such  a  jetty  would  be  permanent.  The  piling  would  last,  and  form  a  backbone 
for  the  jetty  until  the  shells  become  thoroughly  bedded,  partially  sanded,  and 
cemented  together  by  a  new  growth  of  oysters. 

I  did  not  have  opportunity  to  make  any  current  observations,  on  account  of  near 
exhaustion  of  funds  allotted  for  the  survey. 

I  should  estimate  the  average  velocity  at  half  tide  in  the  main  channel,  near  inlet, 
at  3i  feet  per  second,  this  velocity  not  being  much  reduced  in  the  channel  along 
southerly  edge  of  Dudleys  Island  until  the  shoal  is  reached,  when  the  velocity  is 
largely  reduced,  and  is  not  over  2  feet  per  second  above  said  shoal. 

With  this  improvement  made,  vessels  drawing  7  feet  could  ^o  to  Swansboro  and 
load,  the  lightering  charge  of  20  cents  per  1,000  feet  of  lumber  being  saved.    A  charge 
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for  towing  would  probably  occnr,  however,  for  vessels  coald  hardly  sail  in  such  a 
narrow  and  tortuous  channel. 

No  reduction  in  the  freight  rates  could  be  looked  for,  since  It  is  the  narrow  and 
shallow  inleti  with  no  chance  for  a  vessel  to  go  elsewhere  should  it  arrive  there  at 
an  unfavorable  time  to  enter  with  onshore  winds,  which  makes  the  freight  rate  so 
much  higher  than  at  Beaufort. 

Very  respectfully,  your  obedient  servant, 

W.  H.  Chadbourn,  Jr., 

As8i€tant  Engineer, 
Lieut.  Col.  D.  P.  Heap, 

Cof-pB  of  Engineers,  U,  8,  A. 


L  17. 


SURVEY  OF  OCRACOKE  INLET,  NORTH  CAROLINA,  TO  OBTAIN  A  CHANNEL 

14  FEET  IN  DEPTH. 

[Printed  in  Hooae  Doc.  No.  7,  Fifty -fifth  Congreas,  first  ■osaion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtorij  D.  0.,  March  12^  1897. 

Sib:  I  have  the  honor  to  submit  the  accompanying  copy  of  re[>ort, 
dated  March  8, 1897,  with  map,*  by  Lieat.  Col.  D.  P.  Heap,  Corps  of 
Engineers,  giving  the  results  of  a  survey  of  Ocracoke  Inlet,  North 
Carolina,  to  obtain  a  channel  14  feet  in  depth,  made  to  comply  with  the 
provisions  of  the  river  and  harbor  act  of  June  3, 1896. 

Colonel  Heap  states  that  the  channel  depth  at  the  inlet  now  exceeds 
14  feet  at  high  water,  and  the  plan  of  improvement  presented  therefore 
provides  for  securing  at  this  locality  a  channel  14  feet  deep  at  mean 
low  water  and  500  feet  wide  along  the  line  where  the  least  amount  of 
dredging  would  be  required.  It  is  estimated  that  the  work  required 
to  secure  such  a  channel  will  cost  $17,250.  As  the  channel  through 
the  inlet  changes  continually,  frequent  redredging  would  be  required 
to  maintain  a  14-foot  depth. 

The  local  officer  remarks  that  no  special  benefit  to  commerce  would 
accrue  from  the  proposed  increased  depth  until  the  cuts  through  Eoyal 
Shoal  and  Beacon  Island  Slough,  which  now  have  a  depth  of  9  feet  at 
mean  low  tide,  are  deepened  to  14  feet,  and  that  it  would  be  wiser  to 
deepen  these  two  cuts  before  undertaking  any  work  of  improvement 
at  the  inlet.  In  conclusion,  he  does  not  recommend  an  appropriation 
toward  obtaining  a  channel  14  feet  in  depth  at  mean  low  water  at 
Ocracoke  Inlet. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
BHg.  Oen.y  Chief  of  Engineers^  U,  8,  Army. 
Hon.  B.  A.  Algeb, 

Secretary  of  War. 


BEPOBT  OF  LIEUT.   COL.  D.  P.  HEAP,   COBPS  OF  ENGINEEBS. 

United  States  Engineer  Office, 

Wilmington^  N.  (7.,  March  8, 1897. 

Genebal  :  I  have  the  honor  to  transmit  herewith  tracing  of  survey 
of  Ocracoke  Inlet,  North  Carolina. 

The  act  of  June  3, 1896,  directs  that  a  survey  be  made  at  Ocracoke 
Inlet  to  obtain  a  channel  of  14  feet  in  depth. 


*Not  reprinted.    Printed  in  Hoase  Doo.  No.  7,  Fifty-fifth  CongresB,  first  seasion. 
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As  the  cbaunel  at  the  inlet  is  now  over  14  feet  deep  at  high  water,  I 
assume  that  the  depth  refers  to  mean  low  water. 

I  have  indicated  on  the  tracing  the  location  of  such  a  channel,  500 
feet  wide,  where  the  amount  of  dredging  would  be  the  least. 

My  estimate  of  the  cost  is,  in  round  numbers — 

30.000  cubic  janls  dredging,  at  50  cents $15,000 

Aad  15  per  cent  for  oontiDgenoies,  superinteudenoe,  etc 2, 250 

Total 17,250 

The  cost  of  dredging  by  contract  would  be  high,  as  this  place  is 
exposed  and  would  require  a  suction  dredge.  An  ordinary  dredge 
would  be  too  much  delayed  by  bad  weather,  and  would  run  some  risk 
of  being  wrecked. 

The  channel  through  the  inlet  is  continually  changing.  Frequent 
redredging  would  be  needed  to  maintain  a  14-foot  depth. 

Ko  special  benefit  to  commerce  would  accrue  from  this  increased 
depth  until  the  cuts  through  Koyal  Shoal  and  Beacon  Island  Slough 
are  deepened  to  14  feet    They  are  now  9  feet  deep  at  mean  low  tide. 

It  would,  in  my  opinion,  be  wiser  to  deepen  them'before  any  work  is 
done  on  the  inlet. 

I  do  not  recommend  an  appropriation  to  obtain  a  channel  14  feet  in 
depth  at  mean  low  water  at  Ocracoke  Inlet. 
I  inclose  copy  of  letter  from  Mr.  S.  F.  Burbank,  assistant  engineer. 
Very  respectfully,  your  obedient  servant, 

D.  P.  Heap, 
Lieut,  Col,f  Corps  of  Engineers. 
Brig.  Gen,  John  M.  Wilson, 

Okie/  of  Engi7ieer8y  U.  S,  A. 


RE^OBT  OF  MB.  S.  F.  BUBBAKK,   ASSISTANT  BN6INEEB. 

Wilmington,  N.  C,  March  6,  1897, 

Colonel:  I  have  tbe  honor  to  submit  herewith  tracing  showing  location  of  out 
for  deepening  Ocracoke  Bar,  North  Carolina,  to  14  feet  at  mean  low  water,  and  the 
following  estimate  of  the  cost  thereof: 

Amount  of  material  to  be  excavated,  allowing  1  foot  for  excess  below  14 

feet :  Cubic  yards. 

40,000  square  feet  area,  average  depth  of  cutting,  1.59  feet 2, 355. 56 

15,000  square  feet  area,  average  depth  of  cutting,  2.55  feet 1, 416. 67 

300,000  square  feet  area,  average  depth  of  cutting,  2.02  feet 22, 444. 44 

Side  slope  for  south  side  of  cut  for  ^50  feet  where  tlie  average  depth  of 

cutting  is  1.5  feet,  slope  1  on  2 70.83 

Side  slope  for  north  side  of  cut  for  750  feet  where  the  average  depth  of 
cutting  is  1.6  feet,  slope  1  on  2 71.11 

Total  in  situ 26,358.61 

Increased  by  25  per  cent  for  scow  measure 6,589.65 

Total  in  scows 32,948.26 

At  70  cents  per  yard .70 

$23, 063. 782 
Add  15  per  cent  for  superintendence  and  contingencies 3, 459. 567 

Total 26,523.35 

The  above  estimate  is  for  a  cut  500  feet  wide  on  bottom. 
Very  respectfully,  your  obedient  servant, 

S.  F.  BuBBANK,  A89i9tant  Engineer^ 
Lieut.  Col.  D.  P.  Heap, 

Cnfp$  of  Sngineers,  U.  8,  A. 
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L  l8. 

SURVEY  OF  PAMLICO  RIVER,  NORTH  CAROLINA,  TO  OBTAIN  A  DEPTH 
QF  TEN  FEET  UP  TO  WASHINGTON,  AND  TO  MAKE  NECESSARY  IM- 
PROVEMENTS OF  THE  HARBOR  AT  WASHINGTON. 

[Printed  in  Hoase  Doo.  No.  5,  Fifty-flfih  CongroM,  first  Bession.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtofiy  D.  0.,  March  13, 1897. 

Sir:  I  bave  the  honor  to  submit  the  accompaDyiug  copy  of  report, 
dated  March  9, 1897,  by  Lieut.  Col.  B.  P.  Heap,  Corps  of  Engineers,  of 
the  results  of  a  survey  of  Pamlico  Biver,  North  Carolina,  to  obtain  a 
depth  of  10  feet  up  to  Washington,  and  to  make  necessary  improve- 
ments of  the  harbor  at  Washington,  made  to  comply  with  the  provisions 
of  the  river  and  harbor  act  of  June  3, 1896. 

This  I'iver  has  been  under  improvement  by  the  United  States  since 
1877,  the  approved  project  providing  for  dredging,  ete.,  so  as  to  afford  a 
depth  of  9  feet  at  low  water  up  to  Washington.  Previous  reports  have 
recommended  a  channel  200  feet  wide. 

It  is  estimated  that  to  secure  a  channel  in  the  river  having  a  depth 
of  10  feet  and  width  of  200  feet  at  mean  low  water  up  to  Washington 
would  cost  $156,040.28;  but  it  is  the  opinion  of  Colonel  Heap,  for  rea- 
sons stated,  that  a  channel  depth  of  9  feet  and  width  of  100  feet  at  mean 
low  water  are  sufficient  at  the  present  time  for  the  requirements  of 
navigation  on  the  Pamlico  Biver.  A  channel  of  these  latter  dimensions 
extending  up  to  Washington  could  be  obtained  at  an  estimated  cost  of 
(39,202,  and  Colonel  Heap  recommends  improvement  to  this  extent  as 
worthy  of  being  undertaken  by  the  General  Government.  He  does  not 
consider  that  the  harbor  of  Washington  ^^needs  further  improvement 
at  present." 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Qen.^  Chief  of  Engineers,  U.  8.  Army. 
Hon.  B.  A.  Alger, 

Secretary  of  War. 

report  of  lieut.  col.  d.  p.  heap,  corps  of  engineers. 

United  States  Engineer  Office, 

Wilmington,  JV.  0.,  March  9, 1897. ' 

General:  I  have  the  honor  to  inclose  herewith  tracing*  of  survey  of 
Pamlico  Eiver,  North  OaroUna,  and  copy  of  letter  from  Mr.  S.  F.  Bur- 
bank,  assistant  engineer. 

The  act  of  Congress  of  June  3,  1896,  directs  that  a  survey  be  made 
of  Pamlico  Biver  to  obtain  a  depth  of  10  feet  up  to  Washington,  and  to 
make  necessary  improvements  of  the  harbor  at  Washington,  !N^.  C. 

In  the  absence  of  information  to  the  contrary,  I  assume  that  this 
depth  refers  to  mean  low  water. 

Previous  reports  have  recommended  a  channel  200  wide. 

The  estimate  cost  for  such  a  channel  10  feet  deep  is  as  follows: 

Dredging  709,274  cubic  yards  material,  at  20  cents  per  cubic  yard $141, 854. 80 

Ten  per  cent  for  contin gencies  and  superintendence 14, 185. 48 

Total 156,040.28 

*  Not  printed. 
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Aboat  80  per  cent  of  the  commerce  of  this  river  comes  through  the 
Albemarle  and  Chesapeake  Canal,  which  limits  the  draft  of  vessels  to 
7  feet;  the  present  depth  of  the  channel  is  now  sufficient  for  this. 

The  cnts  throngh  Koyal  Shoal  and  Beacon  Island  Slough  having 
recently  been  completed  to  a  depth  of  9  feet,  vessels  can  now  come  to 
Washington,  N.  C.,  via  Ocracoke  Inlet;  consequently  9  feet  is  the 
greatest  depth  at  present  needed  in  the  Pamlico  Elver. 

In  my  opinion  a  width  of  100  feet  is  sufficient,  as  it  is  a  rare  occur- 
rence for  a  vessel  exceeding  30  feet  beam  to  use  the  channel. 

I  would  therefore  recommend  that  the  project  be  modified  to  obtain 
a  channel  100  feet  wide  and  9  feet  deep  at  mean  low  water. 

This  channel  is  shown  by  shaded  lines  on  the  tracing. 

The  estimated  cost  is  as  follows : 

178,189  cubic  yards  dredginc,  at  20  c^nte $35,638 

Ten  per  cent  for  saperiutendence  and  contingeucies 3, 564 

Total 39,202 

This  improvement  I  consider  worthy,  and  T  recommend  an  appropri- 
ation of  the  amount  named. 

I  do  not  find  that  the  harbor  of  Washington,  N.  C,  needs  further 
improvement  at  present. 

Very  respectfully,  your  obedient  servant, 

D.  P.  Hbap, 
Lieut  Gol.y  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers  J  fT.  8,  A. 


RBPORT  OF  MR.   8.   F.  BURBANK,  ASSISTANT  BNGINBER. 

Wilmington,  N.  C,  Marok  8, 1897, 

Colonel  :  I  have  the  honor  to  snbmit  herewith  map  and  tracing  of  Pamlico  River, 
North  Carolina,  at  and  below  Washington,  com]>iled  from  recent  survey  made  under 
yoar  direction,  with  the  following  report  and  estimates: 

The  survey  was  begun  January  12  and  completed  on  February  18,  1897. 

•  «  •  *  If  «  « 

The  estimate  for  a  channel  200  feet  wide  and  10  feet  deep  at  mean  low  water,  with 
an  allowance  of  1  foot  for  excess  below  10  feet,  is — 

Length  of  cutting,  27,680  feet;  average  depth,  1.7674,  plus  1  foot  for  excess: 

27,680  X  200  X  2.7674_j,^_  .,„  -  , .  ,    .      .. 

— *' 27 =567, 419. 5      cubic  yards  m  situ. 

Add  25  per  cent  for  scow  measure 141, 854. 9      cubic  yards  in  scow. 

709, 274. 4 
.20 

At  20  cents  per  yard $141,854.88 

Superintendence  and  contingencies 14, 185. 488 

Total 156,040.368 

In  the  above  estimate  no  allowance  is  made  for  any  stumps  which  may  be  encoun- 
tered, the  principal  area  in  which  stumps  were  likely  to  exist  having  been  worked 
by  the  United  States  plant  and  the  stumps  removed,  and  it  is  not  probable  that  there 
are  any  obstructions  otherwise  that  would  interfere  with  the  work. 

The  material  is  principally  soft  mud,  except  in  a  few  localities  where  sand  will  be 
encountered  for  short  distances,  and  it  is  thought  probable  that  in  the  instances  the 
sand  is  underlaid  with  mud. 

The  commerce  of  the  river  is  of  sufficient  importance  to  warrant  the  expenditure 
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of  a  roMonable  amount  of  money  for  its  improvement,  and  navigation  is  at  present 
mach  retarded  for  the  want  of  snfficient  depth  for  sach  craft  as  ply  the  river. 

Under  existing  conditionSy  with  no  inlet  mto  either  Aibemarle  or  Pamlico  Sonnd 
with  a  greater  &pth  of  water  than  9  feet,  the  demands  of  commerce  are  not  such  as 
to  warrant  the  deepening  of  the  channel  at  and  below  Washington  to  10  feet,  and  it 
is  suggested  that  to  deepen  same  to  a  depth  of  9  feet  would  meet  all  the  requirements 
of  commerce. 

The  cost  of  the  improvement  to  the  latter  depth  would  be  considerably  less^  as  is 
shown  by  the  following  estimate: 

The  length  of  cutting  is  22,740  feet;  average  depth,  0.84  feet,  plus  1  foot  excess; 
width  of  out,  200  feet: 

22,740  X  1.84  X  200    ^^  ^„  -p  x.-        ^    *       -x 

—i ^ — ^ =309, 937. 78      cubic  yards  in  situ. 

Add  25  per  cent  for  scow  measure 77,484.445    cubic  yards  in  scow. 

387, 422. 225 
.20 

At  20  cents  per  yard $77,484,445 

Add  for  contingencies  and  superintendence,  10  per 
cent 7,748.4445 

Total 85,232.89 

The  commerce  of  the  river  is  carried  on  principally  by  barges  towed  by  steamers 
throagh  the  Albemarle  and  Chesapeake  Canal.  A  large  number  of  these  barges  are 
not  registered  in  the  custom-house,  and  their  tonnage  could  only  be  given  approxi- 
mately. 

Owing  to  the  tardiness  with  which  replies  to  inquiries  relative  to  commerce  have 
been  received  from  the  firms  addressed,  it  is  at  present  impossible  to  furnish  an 
accurate  statement  of  the  commerce  for  the  year  ending  December  31,  1896. 
Very  respectfully,  your  obedient  servant, 

8.  F.  BusBAUK,  A§9Utant  Engimeer. 

Lieut.  Col.  D.  P.  Hbap, 

Corpt  ofJEngineen,  U,  8,  A* 


L  19. 

SURVEY  OP  NEU8E  RIVER,  NORTH   CAROLINA,  AT  AND  BELOW  NEW- 
BERN,  FOR  AN  8-FOOT  DEPTH  AT  DEAD  LOW  WATER. 

[Printed  in  House  Doo.  No.  317,  Flfty-fonrth  Congreee,  second  session.] 

Office  of  the  Ohief  of  Enoineers, 

United  States  Army, 
Washington^  D.  0.,  February  J23, 1897. 

Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  a  report, 
dated  February  19, 1897,  by  Lieut.  Col.  D.  P.  Heap,  Corps  of  Engineers, 
of  the  results  of  a  survey  of  Keuse  Eiver,  l^orth  Carolina,  at  and  below 
Newbern,  for  an  8-foot  channel  depth  at  -dead  low  water,  made  to  com- 
ply with  the  provisions  of  the  river  and  harbor  act  of  June  3, 1896. 

The  project  of  improvement  proposed  by  Colonel  Heap  provides  for 
the  excavation  of  a  channel  8  feet  deep  at  dead  low  water,  with  widths 
of  200  feet  at  Newbem  and  300  feet  below  that  point.  The  cost  is  esti- 
mated at  $59,081.25. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Oen.y  Ohief  of  Engineers^  U.  8.  Army. 

Hon.  Daniel  S.  Lamont, 

Secretary  of  War, 
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report  op  lieut.  col.  d.  p.  heap,  corps  op  engineers. 

United  States  Engineer  Office, 

Wilmingtony  JT.  C,  February  19 ^  1897. 

General:  I  have  the  honor  to  transmit  herewith  copy  of  report  of 
Mr.  W.  H.  Chadbonrn,  jr.,  assistant  engineer,  on  survey  of  Neuse  Kiver 
at  and  below  Kewberu,  and  tracing^  of  same.    *    •    • 

The  act  of  June  3, 1896,  directs  that  a  survey  be  made  of  Neuse  Eiver 
at  and  below  Newbern  for  an  8-foot  depth  at  dead  low  water. 

On  May  1, 1896,  an  automatic  tide  gauge  was  placed  at  Kewbern.  A 
mean  of  the  lowest  gauge  readings  is  +3.155.  This  I  assume  to  be  mean 
low  water.  In  heavy  westerly  winds  the  water  is  as  low  as  the  zero  of 
the  gauge.    This  I  assume  to  be  dead  low  water. 

The  soundings  on  tracing  are  therefore  referred  to  the  zero  of  the 
gauge,  and  are  about  3.155  feet  lower  than  the  soundings  given  on  the 
Coast  Survey  chart. 

The  project  I  recommend  for  improvement  is  to  excavate  a  channel 
at  and  below  Newbern,  having  a  width  below  Newbern  of  300  feet  and 
at  Newbern  of  200  feet,  and  a  depth  of  8  feet  at  dead  low  water. 

The  locations  of  the  cuts  are  shown  on  the  tracing. 

If  the  work  be  done  by  contract  the  cost  of  dredging  will  be  high  on 
account  of  the  probability  of  encountering  a  number  of  stumps  in  situ. 

The  estimated  cost  is  $59,081.25.  Details  of  cost  at  the  different 
localities  are  given  in  Mr.  Chadboum's  letter. 

I  consider  the  improvement  to  be  worthy  and  justified  by  the  interests 
of  the  commerce  involved. 

Very  respectfully,  your  obedient  servant, 

D.  P.  Heap, 
Lieut  OoLf  Carps  of  Ungineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers  J  U.  8.  A. 


repobt  of  mb.  william  h.  chadboubn,  jb.;  assistant  bnginbbb. 

Unitbd  States  Enoineeb  Office, 

Newhem,  N.  C,  February  6, 1897, 

• 

Colonel:  I  have  the  honor  to  retnm  to  you  herewith  the  tracing  of  map  *  of  Neuse 
River  at  and  below  Newborn  and  blue  print  of  same,  and  to  submit  the  foUowing 
supplemental  report,  as  directed  by  your  letter  of  January  23,  1897 : 

The  mean  of  the  lowest  gance  rejEtdinfi^s  each  day,  as  determined  by  the  automatic 
tide  gauge,  since  May  1,  1896,  is  -|-3.1&5,  a  result  only  slightly  lower  than  that 
previously  determined  by  the  staff  ^auge  readings.  I  have  seen  the  water  down  to 
zero  on  the  gauge  several  times  during  heavy  westerly  winds. 

I  have  indicated  the  proposed  dredging  on  the  blue  print. 

The  cuts  are  located  m  the  direct  line  of  navigation,  and,  in  case  of  the  Newborn 
out.  on  site  of  previous  cut  dredged. 

It  is  probable  that  less  stumps  will  be  found  at  these  locations,  since  in  the  New- 
born cut  many  have  been  removed  by  the  United  States,  and  at  the  others  they  are 
seldom,  if  ever,  struck  by  vessels.    In  excavating  some  will  probably  be  encountered. 

There  are  three  shoals :  3^  miles  below  NewlTern  (one-half  of  a  mile  below  Fort 
Point),  one-fourth  of  a  mile  below  Newborn,  and  at  Newborn,  respectivelv. 

There  is  a  passage  around  the  first-named  shoal,  but  it  would  be  rather  difficult  to 
navigate,  especially  at  night,  so  I  have  located  a  cut  across  it. 

Both  of  the  shoals  below  Newborn  are  short  and  slight,  still  they  are  obstructions 
to  vessels  which  could  otherwise  come  to  Newborn. 

>  Not  printed. 
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The  shoal  at  Newbern  is  the  longest  and  of  the  most  consequence.  Four  of  the 
largest  milling  establishments  and  the  termini  of  both  railroads  entering  Newbern 
are  on  the  north  side  of  the  city,  and  vessels  must  cross  this  shoal  to  reach  them. 
This  shoal  was  formerly  a  total  obstruction,  yessels  using  the  circuitous  route  shown 
on  map  to  get  to  the  railroad  depots,  etc. 

A  cut,  known  as  Ransom's  cut,  was  made  through  it  under  appropriation  for 
improving  Neuse  River  about  1879.  This  cut  has  shoaled  and  narrowed  some,  and 
was  only  made  to  the  depth  of  about  5  feet  at  dead  low  water. 

The  material  to  be  removed  is  probably  mostly  sand,  overlaid  with  a  fine  silt,  and 
undoubtedly  many  large  stumps  in  situ  will  be  encountered. 

For  this  reason  I  estimate  the  cost  of  dredging  at  50  cents  per  cubic  yard. 


E$Umate  of  ooti. 


• 


Fort  Point  out,  300  feet  wide,  8  feet  deep,  dead  low  water. .cubic  yards. .  8, 750 
Junction  cut  (second),  300  feet  wide,  8  feet  deep,  dead  low  water,  cubic 

yards 19,500 

Newborn  cut,  200  feet  wide,  8  feet  deep,  dead  low  water. .  .cubic  yards..  74, 500 

Total 102,750 

102,750  cubic  yards,  at  50  cents $51,875.00 

Add  15  percent  for  superintendence  and  contingencies 7,706.25 

Total ! 59,081.25 

If  Newbern  cut  is  made  only  100  feet  wide,  with  side  slope  of  one  on  one, 
it  will  require  removal  of  37,250  cubic  yards,  making  the  tot>al  65,500 
cubic  yards,  at50cents 32,750.00 

Add  15  per  cent  for  superintendence  and  contingencies 4, 912. 50 

Total 37,662.50 

It  is  believed  this  dredging  would  be  tolerably  permanent.  The  currents  in  the 
river  are  dependent  principally  on  the  direction  and  force  of  wind,  and  are  generally 
moderate. 

Should  the  river  be  bridged  at  any  time,  either  by  the  railroad  or  the  county,  it  is 
most  probable  that  the  bridge  would  be  located  north  of  the  limits  of  the  map. 

COMMERCIAL  STATISTICS. 

The  principal  articles  of  import  are  general  merchandise,  fertilizers,  hay  and  grain, 
coal,  and  machinery,  aggregating  about  25,000  tons  per  year. 

The  principal  expoirtw  are  lumber,  shingles,  fish  and  shellfish,  truck  (vegetables), 
and  cotton,  aggregating  about  150,000  tons  per  year. 

Lumber  forms  about  the  only  export  in  sailing  vessels  or  barges,  and  fertilizers, 
eoal,  and  hay  the  principal  imports  in  that  class  of  vessels. 

The  other  articles  are  almost  entirely  transported  by  a  line  of  steamers.  There  is 
one  regular  line  of  steamers  running  to  Newbern  from  Elizabeth  City,  N.  C,  there 
connecting  with  the  Norfolk  and  Southern  Railroad,  forming  a  part  of  the  "£.  C.  D. 
Line  "  (Eastern  Carolina  Dispatch  Line).  The  principal  steamer  of  the  line  is  a  ves- 
sel of  720  gross  tons,  487  net  tons,  with  twin  triple  expansion  engines  and  first-class 
passenger  accommodations.  This  steamer  is  frequently  troubled  at  the  shoals  it  is 
proposed  to  improve  when  it  is  heavily  loaded  to  8  feet  draft. 

Tiie  vessels  carrying  Inraber,  fertilizers,  etc.,  are  now  limited  to  7^  to  8  feet  draft, 
which  means  a  small  vessel,  the  freights  being  relatively  higher. 

Many  of  the  barges  and  vessels  running  to  Newbern  can  not  load  to  their  full 
eapacity  on  account  of  lack  of  sufficient  water;  naturally  the  rate  of  freight  is  cal- 
culated on  the  basis  of  a  full  load  at  less  rates. 

If  the  river  is  deepened  to  8  feet  at  dead  low  water,  vessels  of  10  feet  draft  conld 
easily  come  to  Newborn,  which  it  is  believed  would  cheapen  freights  and  cause  a 
considerable  increase  of  business. 

This  improvement  seems  to  follow  as  a  natural  sequence  of  the  improvement  at 
Ocracoke,  N.  C./to  9  feet  at  low  water;  and  to  be  a  worthy  one  in  view  of  the  above 
facts,  and  since  Newborn  is  the  principal  port  reached  through  Ocracoke. 
Very  respectfully,  your  obedient  servant, 

Wm.  H.  Chadbourn,  Jr., 

Ai9i$iani  Engineer. 

Lieut.  Col.  D.  P.  Heap, 

Engineer  Corps,  U,  8.  A, 
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survey  of  cape  lookout  harbor  of  refuge,  with  a  view  to 
making  it  capable  of  sheltering  the  largest  vessels. 

United  States  Engineer  Office, 

Wilmington,  If.  C,  Jtily  6,  1897. 

General:  In  accordance  with  instructions  of  September  5, 1896, 1 
have  the  honor  to  submit  the  following  report  (with  tracing)  of  the 
survey  of  Cape  Lookout,  North  Carolina,  required  by  the  river  and 
harbor  ^t  of  June  3, 1896. 

This  act  provides  for  a  survey  of  <<  Cape  Lookout  harbor  of  refuge, 
with  a  view  to  making  it  capable  of  sheltering  the  largest  vessels." 

A  preliminary  examination  of  this  locality  was  made  by  Maj.  W.  S. 
Stanton,  Corps  of  Engineers,  and  report  rendered  under  date  of  Feb- 
ruary 12, 1895  (Annual  Report  of  the  Chief  of  Engineers  for  1895,  p. 
1376), 

M%jor  Stanton  reported  as  follows: 

ConBidering  the  nsefnlnefis  of  the  harbor,  althongh  small,  from  the  facts  above  set 
forth,  in  my  opinion  it  Is  worthy  of  improvement  by  the  General  Government  to  the 
extent  of  taking  snitable  means  by  sand-catohing  and  beach-bnilding  devices  to 
prevent  the  movement  of  sand  into  it  from  the  adjacent  beaches  and  sand  dunes  by 
the  wind  and  sea. 

As  the  present  survey  is  with  a  view  to  making  the  harbor  of  refuge 
capable  of  sheltering  the  largest  vessels,  it  is  necessary  to  provide  for 
a  larger  area  and  a  greater  depth  than  exists  or  can  be  secured  in  tlie 
bight  which  now  affords  shelter  to  a  limited  number  of  small  vessels  of 
light  draft.  My  estimate  therefore  provides  for  a  stone  breakwater 
sheltering  an  area  of  540  acres,  with  30  feet  or  more  depth  of  water.  Of 
this  area  about  300  acres  is  more  than  36  feet  deep. 

The  greatest  exposure  in  this  harbor  is  fronf  the  southeast  around 
through  south  to  southwest. 

Storms  are  reported  to  commence  usually  with  the  wind  northeast, 
then  veering  gradually  around  to  southwest.  During  such  a  storm  the 
sea  constantly  rises  and  heaves  around  the  cape,  making  the  worst  sea 
in  the  vicinity  of  the  projected  breakwater  alter  the  wind  passes  the 
east.  When  the  wind  reaches  southeast  to  south-southeast,  it  fre- 
quently blows  with  great  force,  during  the  stormy  months,  and  is 
accompanied  with  very  high  seas. 

Observations  taken  during  the  survey  indicate  but  gentle  currents, 
except  those  on '  the  surface  due  to  the  wind.  The  breakwater  as 
designed,  and  shown  on  the  accompanying  tracing,  has  a  general  north- 
westerly direction,  extending  6,200  feet  beyond  the  shore  line.  It  is 
composed  of  a  mound,  to  the  level  of  low  water,  formed  by  the  deposit 
of  random  stone  and  surmounted  by  a  superstructure  having  walls  of 
heavy  stones  with  the  interior  space  filled  with  rubble. 

The  cross  section  adopted  for  the  estimate  is  the  same  as  that  pro- 
posed for  the  Delaware  Breakwater  by  the  Oommission  of  Engineer 
Officers  in  their  report  dated  Januaiy  5, 1892. 

The  shore  end  of  the  breakwater  is  connected  with  the  sand  dunes 
by  a  structure  of  mattresses  loaded  with  stone. 

The  unit  prices  adopted  for  the  estimate  are  derived  from  a  con- 
sideration of  those  of  contracts  for  similar  work  on  the  coast,  and  are 
based  upon  the  assumption  that  funds  will  be  supplied  as  fast  as  they 
can  be  economically  expended. 
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ESTIMATK. 

Oater  tungent  (2,000  feet  long) : 

Snbstrncture,  560,000  tons,  at  $2 $1,120,000 

Snperstrnctnre,  40,000  tone,  at  $3 120,000 

$1,240,000 

Inner  tangent  (4,200  feet  long) : 

Substroctore,  900,000  tons,  at  $2 1,800,000 

Superstractnre,  82,000  tons,  at  $3 246,000 

2,046,000 

Shore  connection  (3,600  feet  long)  and  sand  fences 74, 000 

Total  cost  of  breakwater 3,360,000 

Engineering  and  contingencies 340,000 

Total 3,700,000 

The  report  of  Assistant  Engineer  William  H.  Chadbourn,  jr.,  who 
had  immediate  charge  of  the  survey,  is  submitted  herewith. 
Very  respectfolly,  your  obedient  servant, 

W.  E.  Obaiohill, 
Captaifij  Carps  of  EngineerB. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  8.  A. 

(Throngh  the  Division  Engineer.) 

[First  indorsement.] 

U.  S.  Enghneeb  Ofpiob, 

Baltimore^  Md.y  July  16^  1897. 

EespectfuUy  submitted  to  the  Chief  of  Engineers,  U.  S.  A. 

The  estimate  of  Captain  Craighill,  I  presume,  is  for  a  ^^ harbor  of 
refuge  for  the  largest  class  of  vessels,"  and  not  alone  the  largest  sail- 
ing vessels  engaged  in  the  coasting  trade. 

There  is  quite  a  difference  in  the  two.  I  am  of  the  opinion  that  the 
difference  in  cost,  however,  in  making  it  available  for  the  'largest  ves- 
sels" and  the  <' largest  sailing  vessels  engaged  in  the  coasting  trade" 
is  so  little  that  it  would  be  better  far  to  make  it  available  for  the  former, 
in  which  case  it  will  be  available  for  both. 

From  Cai)e  Henry  to  the  Gulf  of  Mexico  there  is  not  a  single  harbor 
of  refuge  for  the  largest  class  of  vessels.  That  one  would  be  a  boon 
to  commerce  must  be  evident  to  the  most  casual  observer.  That  the 
cost  of  such  a  work  will  be  great  must  be  acknowledged,  but  the  inter- 
ests are  correspondingly  great.  Cape  Lookout  is  distant  only  about  60 
nautical  miles  from  Cape  Hatteras,  the  most  dangerous  headland  on  the 
coast  of  the  United  States,  and  the  scene  of  unnumbered  wrecks. 

The  keeper  of  the  life-saving  station  at  Cape  Lookout  reports  (see 
report  of  William  H.  Chadbourn,  jr.,  assistant  engineer)  that  in  the 
last  nine  years  19  schooners,  6  steamships,  and  1  bark  were  disabled  or 
ashore  around  Cape  Lookout,  that  would  have  been  unharmed  in  all 
probability  if  a  safe  harbor  had  been  near.  How  many  lives  were  lost 
in  these  wrecks  is  not  stated,  but  besides  the  loss  of  property  there 
would  naturally  be  a  corresponding  loss  of  life.  But  the  records  do  not 
show  all.  Perhaps  double  the  number  of  those  that  were  driven  ashore 
foundered  at  sea  in  seeking  safety  off  shore,  or  were  lost  on  other  parts 
of  the  neighboring  coast.  Considering  only  those  reported  by  the 
keeper  of  the  life-saving  station,  and  estimating  them  and  their  cargoes 
at  (say)  $100,000  each,  there  is  a  direct  loss  of  $2,600,000  in  vessels  and 
cargoes  in  the  last  nine  years  on  Cape  Lookout  itself. 

It  is  not  possible  to  estimate  in  figures  the  actual  value  of  a  harbor 
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of  refage  in  this  vicinity,  bat  this  Oovernment  is  deeply  interested  in 
everything  that  tends  to  lessen  the  dangers  of  the  sea.  Whatever 
lessens  those  dangers  not  only  reduces  the  cost  of  transportation,  bat 
also  rednces  the  actnal  loss  of  life  in  a  calling  that  is  as  hazardous  as  it 
is  beneficial  to  mankind. 

I  wonld  therefore  say  that  a  harbor  of  refuge  at  Gape  Lookout  capa- 
ble of  sheltering  the  largest  vessels  is  demanded  by  considerations  of 
humanity  as  well  as  of  commerce,  and  that  under  such  circumstances, 
notwithstanding  the  very  large  estimated  cost,  it  is  a  work  worthy  to 
be  undertaken  by  the  General  Government, 

Pbtee  G,  Hains, 
Colonel^  Corps  of  Engineers^ 
Division  Engineer ^  Southeast  Division. 


report  of  mr.  wiluam  h.  chadbourn,  jr.,  assistant  enoinbrr. 

United  States  Engineer  Office, 

Southport,  N,  C,  June  28,  1897. 

Captain:  I  have  the  honor  to  submit  herewith  map  and  tracing  of  a  enryev  of 
Cape  Lookout,  North  Carolina,  with  reference  to  an  estimate  for  a  harbor  of  refuge 
for  the  larffest  vessels,  with  the  following  report : 

I  was  ordered  to  make  the  survey  by  your  predecessor,  Lt.  Col.  D.  P.  Heap,  in  Jan- 
uary last,  to  commence  as  soon  as  my  other  work  would  permit. 

The  survey  being  made  in  the  latter  part  of  the  winter,  during  the  windy  and 
stormy  months,  was  much  retarded  by  bad  weather,  and  the  expense  thereby  increased. 
When  opportunity  offered,  the  party  worked  faithfully  during  all  the  hours  of  day- 
light. 

The  general  plan  of  the  survey  consisted  of  a  base  line  13,907.3  feet  long,  with 
substations  for  occasional  use,  and  several  transit  lines  roughly  measured,  then 
corrected  by  triangulation. 

The  base  line  was  measured  three  times  with  a  100-foot  steel  tape.  The  first 
measurement  was  made  on  a  very  windy  day,  and  being  3  feet  in  excess  of  the  other 
two  measurements  was  discarded.  The  average  of  the  last  two  measurements  was 
used  as  true  length  of  base  line.  Spring  balances  were  not  used,  but  an  effort 
was  made  to  get  a  moderate  and  uniform  pull  on  the  tape.  No  corrections  were  made 
for  temperature. 

In  tl)e  triangulation  all  the  angles  of  the  important  triangles  were  read  twice  by 
different  transits.    In  plotting,  large  protractors,  22.92  inches  radius,  were  used. 

The  shore  lines  and  various  unimportant  objects  were  located  by  stadia  and  com- 
pass, with  frequent  checks  on  accurately  located  points. 

The  Bounding  lines  wore  of  braided  Italian  hemp,  laid  off  with  steel  tape  and 
checked  every  morning  and  adjusted,  when  necessary.  Two  lines  were  in  use 
when  sounding,  first  one  being  thrown  and  then  the  other.  As  the  bottom  was  quite 
uniform,  any  discrepancy  of  any  consequence  in  reading  would  have  been  quickly 
discovered. 

Gauge  observations  were  made  for  a  period  of  forty  days  on  a  gauge  located  near 
the  head  of  Lookout  Bight.  Observations  were  made  every  half  hour.  Mean  low 
water  was  taken  as  the  average  of  all  low  waters  for  one  lunar  month.  The  gauge 
was  secured  by  three  bench  marks.  Two  iron  pipes  were  driven  to  an  elevation  7.^5 
above  mean  low  water.  These  pipes  are  about  5  feet  apart  and  located  as  shown  on 
map,  about  100  feet  from  life-saving  station  boathouse.  Bench  mark  on  light-house, 
a  cross  on  north  end  of  step  on  southwest  side;  elevation,  8.440  above  mean  low 
water. 

The  current  observations  were  necessarily  taken  during  moderate  times.  The 
paths  of  the  floats  are  shown  on  separate  sheet.  They  seem  to  indicate  very  gentle 
currents  except  on  the  surface.  These  surface  currents  were  always  in  the  direction 
of  the  wind  and  undoubtedly  served  to  magnify  the  velocity  of  the  deep  floats,  if  not 
canse  their  entire  motion,  together  with  the  effect  of  wind  on  spindle  and  flag.  No 
effect  is  noticed  by  the  changing  of  the  tide. 

The  floats  were  long  poles,  weighted  at  the  bottom  sufficient  to  draw  the  depth 
of  water  as  stated,  surmounted  by  a  spindle  about  5  feet  long,  on  which  was  a  small 
flag  about  1  foot  square.  The  2-iroot  float  was  about  8  ixiohe«  in  diameter  for  the 
part  that  was  in  the  water* 


■ 
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Bnrhig  storms,  nndoubtedly.  some  otirreat  is  prodaoed,  but  I  believe  it  is  mainly 
along  the  shore  in  comparatively  shallow  water.  Quite  strong  cnrrents  are  produced 
at  the  cape  proper,  over  the  shoals.  At  the  commencement  of  a  ncrtheast  gale  a 
current  of  from  4  to  6  miles  per  hour  is  said  to  run  across  the  shoals  to  the  south- 
west. When  the  wind  shifts  to  the  southward  the  current  is  reversed  with  about 
the  same  velocity.  On  account  of  the  conformation  of  the  coast  it  is  believed  that 
these  storm  currents  are  slight  in  the  vicinity  of  the  "  bight.'' 

Borinf^  were  made  at  locations  shown  on  map.  On  the  beach  and  in  "  bight "  only 
sand,  with  shells  occasionally,  was  found.  The  sand  became  finer  as  we  went  down 
to  — 2S  feet.  The  borinff  nearest  beach  down  6  feet  below  bottom  showed  sand  finer 
than  on  beach,  with  broken  shells  occasionally,  and  in  last  1  or  2  feet  finer  sand,  with 
particles  of  mud.    Boring  lust  off  shore  of  above  in  36  feet  of  water  showed  a  fine 

gray  sand,  with  considerable  mud.    Just  off  shore  of  this,  bottom  is  soft  and  sticky, 
oring  north  of  Wreck  Point  about  one-half  mile  showed  mostly  mud  for  6  feet, 
with  some  sand  and  broken  shells.    Bottom  quite  soft  and  sticky. 

The  mean  high  water  as  determined  by  our  observations  is  3.8  feet  above  the  mean 
low  water.  The  extreme  range  during  our  observations  was  6.5  feet  (from  —1.1  to 
5.4^.  Extreme  range,  one  tide,  was  5!o  feet  ( — 0.4  to  5.4).  In  February,  1897,  just 
before  our  survey  began,  high  water  reached  6.7  feet,  which  is  reported  by  captain 
of  life-saving  station  to  have  been  the  highest  tide  in  ten  years.  It  will  be  seen  from 
the  map  that  this  tide  covered  nearly  all  the  "point"  and  <<hook,"  and  left  only  a 
very  narrow  ridge  between  the  ''bight"  and  ocean,  over  which  the  sand  washed. 
Every  spriuff  tide  submerges  a  large  portion  of  the  beach,  and  if  accompanied  by 
any  sea,  washes  over  the  beach  in  many  places.  By  this  process,  aided  by  the  wind, 
the  present  limited  harbor  is  becoming  gradually  filled  up. 

The  muddy  bottom  in  the  vicinity  of  the  projected  breakwater  and  area  behind  it 
would  seem  to  indicate  no  drifting  sand. 

The  heaviest  winds  and  seas  in  this  locality  are  from  the  south  to  southeast.  In 
a  storm  in  1879  the  observer  at  the  sifi;nal  station  at  Cape  Lookout  reported  a  wind 
velocity  of  138  miles  an  hour,  when  his  apparatus  was  blown  away.  He  reports 
houses  and  chimneys  blown  down  and  small  craft  blown  through  tiie  air.  From  best 
information  I  coula  get  the  high  water  during  that  storm  was  10.7  feet  above  mean 
low  water  and  6.9  feet  above  mean  high  water.  All  the  land  in  the  vicinity  was 
submerged  except  the  hills. 

The  -ncinity  in  which  it  is  proposed  to  construct  a  breakwater  to  form  an  arti- 
ficial harbor  is  protected  by  nature  from  winds  and  seas  f^om  the  northwest  around 
the  north  to  east.  From  the  southwest  the  winds  are  along  shore  and  rarely  cause 
heavy  seas  for  large  vessels.  From  southwest  to  northwest  the  harbor  becomes 
more  and  more  under  the  lee  of  the  mainland.  Therefore  firom  east  around  through 
the  south  to  southwest  is  the  exposed  quarter.  From  east  to  south-southeast  the 
harbor  appears  to  be  protected,  but  as  the  storms  usually  commence  with  the  wind 
northeast  and  veer  gradually  around  to  southwest,  the  sea  constantly  rises  and 
heaves  around  the  cape,  making  an  ugly  sea  in  the  vicinity  of  the  breakwater  as 
soon  as  the  wind  passes  east. 

Usually  in  this  vicinity,  when  the  wind  reaches  southeast  to  south-southeast,  it  is 
at  its  height,  frequently  blowing  with  hurricane  force  during  the  stormy  months 
and  accompanied  with  a  mountainous  sea.  With  winds  from  south  to  southeast  the 
projected  harbor  has  an  anchorage  area  of  about  313  acres  over  26  feet  deep  and 
about  540  acres  over  30  feet  deep. 

From  the  captain  of  the  life-saving  station  at  Gape  Lookout  I  ascertain  that 
since  1888  19  schooners,  6  steamships,  and  1  bark  were  disabled  or  ashore  around 
Cape  Lookout,  that  would  have  been  unharmed,  in  all  probability,  if  a  safe  harbor 
had  been  near.  Two  of  these  steamships  and  many  of  the  schooners  proved  total 
losses.  Unknown  wrecks  are  occasionally  discovered  on  or  in  vicinity  of  the  shoals. 
Nine  large  vessels  have  been  anchored  south  of  the  beach  at  one  time  during  north- 
easters. When  the  wind  shifted,  they  had  to  go  to  sea.  Twenty-two  schooners  have 
been  seen  at  one  time  laying  to  under  the  lee  of  Lookout  Shoals  dnrini^  northeast 

J^ale,  and  57  vessels  have  been  sighted  passing  by  in  one  day.    The  locality  is  being 
requented  more  and  more  as  seafaring  men  learn  the  advantage  of  it.    The  great 
danger  at  present  is  being  caught  in  the  great  ''bight"  with  a  southerly  gale. 
•  •«•••• 

Very  respectfully,  your  obedient  servant, 

Wm.  H.  Chadbourk,  Jr., 

AiHitani  Engineer, 
Capt.  W.  E.  Craiohitx, 

Carps  of  Engineem, 


1434      BEPOBT  OF  THE  CHIEF  OF  ENOINEEKS,  U.  B.  ABHT. 

L  21. 

SURVEY  OF  TOWN  CREEK,  BRUNSWICK  COUNTY,  NORTH  CAROLINA, 
WITH  A  VIEW  TO  STRAIGHTENING  THE  RIVER  IN  AT  LEAST  T'WO 
PLACES,  AND  TO  OBTAIN  A  DEPTH  OF  AT  LEAST  8  FEET  TO  "UPPER 
BRIDGE,"  AND  TO  IMPROVE  THE  RIVER  6  MILES  FARTHER  TO  THE 
HEAD  OF  TIDE  WATER,  TO  A  PLACE  KNOWN  AS  THE  "  ROCKS*''  BY 
REMOVING  OBSTRUCTIONS,  ETC. 

[Printed  in  House  Boo.  "No.  2U,  Fifty-fonrth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtony  D.  0.,  January  22^  1897. 

Sib:  I  have  the  honor  to  submit  the  accompaBying  copy  of  report  of 
January  16, 1897,  by  Lieut  Col.  D.  P.  Heap,  Corps  of  Engineers,  of  the 
results  of  a  survey  made  in  compliance  with  requirements  of  the  river 
and  harbor  act  of  June  3, 1896,  as  follows: 

Town  Creek,  Branswick  County,  North  Carolina,  with  a  view  to  straightening  the 
river  in  at  least  two  places,  and  to  obtain  a  depth  of  at  least  eight  feet  to  ''  Upper 
Bridge/'  and  to  improve  the  river  six  miles  farther  to  the  head  of  tide  water,  to  a 
place  known  as  the  "  Rocks,''  by  removing  obstmctions,  and  so  forth. 

Assuming  that  <<a  depth  of  at  least  eight  feet"  refers  to  mean  low- 
water,  Colonel  Heap  estimates  that  the  improvement  desired  will  cost 
$36,288,  but  he  statues  that  such  an  outlay  is  not  warranted  by  the  com- 
merce of  this  creek,  present  or  prospective,  nor  is  the  8  feet  depth  at 
mean  low  water  required  for  the  one  boat  navigating  the  creek. 

He  states  further,  however,  that  to  make  a  channel  40  feet  wide  at 
bottom  and  5  feet  deep  at  mean  low  water  from  the  mouth  to  Upper 
Bridge  and  to  snag  and  remove  obstructions  from  the  creek  from  the 
mouth  to  the  Eocks,  provided  that  no  work  be  done  until  Upper  Bridge 
is  provided  with  a  proper  draw,  will  satisfy  the  needs  of  commerce,  and 
estimates  the  cost  of  this  work  at  $8,500.  It  is  his  opinion  that  the 
commerce  of  the  creek  warrants  this  improvement. 
Very  respectfully,  your  obedient  servant, 

W.  P.  Obatghill, 
Brig.  Oen.^  Chief  of  Engineert. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


bepobt  of  lieut.  ool.  d.  p.  heap,  corps  of  engineebs. 

United  States  Engineer  Office, 

Wilmington^  N.  0.,  January  16y  1897. 

General:  I  have  the  honor  to  transmit  herewith  copy  of  report  of 
Mr.  Charles  Humphreys,  assistant  engineer,  on  survey  of  Town  Creek, 
North  Carolina,  and  tracing  *  of  same  in  separate  package. 

The  act  of  June  3, 1896,  directs  that  a  survey  of  this  creek  be  made— 

with  a  view  to  straightening  the  riyer  in  at  least  two  places,  and  to  obtain  a  depth 
of  at  least  8  feet  to  ''  Upper  Bridge, '^  and  to  improve  the  river  6  miles  farther  to  head 
of  tide  water,  to  a  place  known  as  the  ''  Rocks,"  by  removing  obstrnctlons,  etc. 

The  estimate  to  carry  out  all  these  improvements,  assuming  <^  a  depth 
of  at  least  8  feet "  refers  to  mean  low  water,  amounts  to  $36,288. 
In  my  opinion  the  commerce  of  this  creek,  present  or  prospective,  does 

*  Not  printed. 
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not  warrant  snch  an  outlay,  nor  is  the  8  feet  depth  a.t  mean  low  water 
required  for  the  one  boat  navigating  the  creek. 

If  the  project  be  amended  as  below^  it  will  satisfy  the  needs  of  com- 
merce: 

To  make  a  channel  40  feet  wide  at  bottom  and  5  feet  deep  at  mean  low  water  ftrom 
the  month  to  "Upper  Bridge/'  and  to  snag  and  remove  obstructions  from  the  creek 
from  the  month  to  the ''  Rocks : ''  Provided,  That  no  work  be  done  until  Upper  Bridge 
is  provided  with  a  proper  draw. 

Estimated  cost,  $8,500. 

In  my  opinion  the  commerce  of  the  creek  warrants  this  improvement, 
and  I  recommend  an  appropriation  of  the  amount  named,  viz,  $8,500. 
Very  respectfully,  your  obedient  servant, 

D.  P.  Heap, 
Lieut,  CoLj  Corps  of  Engineers* 
Brig.  Gen.  W.  P.  ORAianiLL, 

Chief  of  Ungineersy  U.  8.  A. 


REPORT  OF  MR.   CHARLES  HUMPUREYS,  ASSISTANT  ENOIKBBR. 

Wilmington,  N.  C,  January  1, 1897, 

Colonel:  I  have  the  honor  to  snbmit  the  following  report  on  the  survey  and 
examination  of  Town  Creek,  North  Carolina,  made  in  aooordance  with  your  instruc- 
tions in  letter  dated  October  26,  1896: 

Town  Creek  empties  in  the  Cape  Fear  River  at  the  head  of  Bi^  Island,  about  7^ 
miles  below  Wilmington,  N.  C.  From  its  mouth  it  taked  a  westerly  course  through 
Brunswick  County.  It  is  a  tide-water  stream,  there  beiuff  a  rise  and  fall  of  about 
0.3  foot  during  low-water  season  at  Rocks  Landing,  23|  miles  above  its  month. 

The  survey  was  made  with  a  view  to  estimating  the  cost  of— 
''straightening  the  creek  in  at  least  two  places,  and  to  obtain  a  depth  of  at  least 
eight  teet  to  Upper  Bridge,  and  to  improve  the  creek  six  miles  farther  to  the  head 
of  tide  water,  to  a  place  known  as  the  '  Rocks/  by  removing  obstructions,  etc.'' 

The  width  of  the  creek  between  Cape  Fear  Kiver  and  the  mouth  of  Indigo  Creek, 
18i  miles  above  the  mouth,  varies  from  about  80  feet  to  about  350  feet,  and  the 
obstruction  to  8-foot  navigation  by  shoals  are  as  follows:  First,  at  the  mouth,  where 
the  low-water  depth  does  not  exceed  3  feet ;  second,  at  three  points  in  a  loop  in  the 
creek,  known  as  the  ''Four  Mile  Turn,''  11  miles  above  the  mouth  (these  shoals  vary 
in  length  from  200  to  400  feet  and  in  depth  from  7.4  to  7.8  feet,  and  will  bo  avoided 
by  a  proposed  cut-otF) ;  third,  two  short  shoals^  one  at  and  the  other  1,000  feet  above 
Bark  Lauding,  12^  miles  above  the  mouth  (their  lengths  are  150  and  300  feet,  respec- 
tively, and  their  depths  6.5  and  7.7  feet;  fourth,  just  above  the  month  of  Mill  Creek, 
17i  miles  above  the  month,  opposite  a  sunken  flat,  where  there  is  barely  8  feet,  and 
very  narrow,  and  will  require  dredging  for  a  length  of  about  100  feet.  Other 
obstructions  between  the  month  of  the  creek  and  the  mouth  of  Indigo  Creek  are 
sunken  logs,  snags,  and  overhanging  trees. 

From  the  mouth  of  Indigo  Creek  to  the  upper  county  bridge,  19|  miles  above  the 
mouth,  the  width  varies  from  38  to  100  feet,  and  will  require  dredging  for  about 
three-fourths  of  the  entire  distance.  From  this  bridge  to  a  place  known  as  "  Three 
Creeks,"  20^  miles  above  the  month,  the  width  varies  from  19  to  100  feet  and  the 
depth  from  3  to  20  feet.  At  "  Three  Creeks,"  and  at  other  points  above,  the  creek 
forks,  making  several  shallow  streams  through  the  swamps,  which  are  from  1  to  2^ 
feet  above  the  level  of  the  low- water  surface.  Between  "  Turee  Creeks"  and  Rocks 
Landing,  X^  miles  above  the  mouth,  the  width  varies  from  14  to  50  feet  and  the 
depth  fiom  0.9  to  10.6  feet.  Between  the  upper  county  bridge  and  Rocks  Landing 
the  creek  is  badly  obstructed  by  shoals,  sunken  timber  and  other  logs,  snags,  over- 
hanging trees,  and  short  bends. 

Steamboat  navigation  above  "Three  Creeks"  is  impracticable,  but  by  clearing  of 
snags,  overhanging  trees,  sunken  logs,  etc.,  it  may  be  made  navigable  for  small  flat- 
boats,  12  by  25  feet  and  1^  to  2  feet  draft,  for  eight  or  ten  months  of  the  year. 

The  survey  and  examination  were  made  by  Robert  C.  Merritt.  The  shore  lines  ot 
a  survey  made  in  1880  by  John  P.  Darling  were  used  from  the  mouth  of  Indigo  Creek 
to  Cape  Fear  River. 

Two  tracings  *  are  submitted  herewith— ^ne  of  the  creek  from  its  mouth  to  Rocks 
Landing,  on  a  scale  of  500  feet  to  the  inch,  and  the  other  from  the  month  of  Indigo 
Creek  to  Rocks  Landing,  on  a  scale  of  100  feet  to  the  inch. 

*  Not  printed. 
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The  cost  of  survey,  and  examination  was  as  follows: 

Field  work .* $188.23 

Plotting  and  tracing  maps 50.00 

Total 238.23 

Estimated  cost  of  obtaining  a  channel,  inclnding  straightening  the  creek  in  two 
places,  40  feet  wide,  bottom  width,  and  8  feet  deep  at  ordinary  low  water,  to  the 
upper  county  bridge,  and  thoroughly  snagging  the  creek  from  its  month  to  Rocks 
Landing: 

Cut  at  mouth  of  creek^  5,400  feet  long,  32,400  cubic  yards,  at  25  cents $8, 100. 00 

Cut-off  just  below  Doyles  Creek,  250  feet  long,  5,750  cubic  yards,  at  25 

cents 1,437.50 

Cut-off  just  below  Doyles  Creek,  250  feet  long,  80  stumps,  at  $25 2, 000. 00 

Cut-off  just  above  Doyles  Creek,  900  feet  long,  21,240  cubic  yards,  at  25 

cents 5,310.00 

Cot-off  just  above  Doyles  Creek,  900  feet  long,  300  stumps,  at  $25 7, 500. 00 

Cut  at  Bark  Landing,  200  feet  long,  1,200  cubic  yards,  at  25  cents 300.00 

Cut  1,000  feet  above  Bark  Landing,  300  feet  long,  1,500  cubic  yards,  at  25 

cents 375.00 

Cut  at  sunken  flat,  100  feet  long,  500  cubic  yards,  at  25  cents 125. 00 

Mouth  of  Indigo  Creek  to  county  bridge,  4, 130  feet,  length  of  cutting,  30,562 

cubic  yards,  at  25  cents 7,640.50 

Snagging  below  Upper  Bridge,  20  miles,  at  $100 2, 000.00 

Snagging  above  Upper  Bridge,  3}  miles,  at  $400 1,500.00 

Total  (at  present  contract  prices) 36,288.00 

While  making  the  survey  the  priucipal  shippers  along  the  creek  were  interviewed, 
and  they  said  that  5  feet  at  ordinary  low  water  was  sufficient  for  them  at  present. 
The  steamer  Daggeit,  which  carried  the  principal  commerce  of  the  creek,  draws  only 
3i  feet  when  loaded.  Her  captain  was  interviewed,  and  said  that  he  would  be  well 
satisfied  with  5  feet  at  ordinary  low  water.  I  have  therefore  made  an  estimate  for  a 
channel  40  feet  wide  (bottom  width)  and  5  feet  deep  at  ordinary  low  water  to  the 
upper  county  bridge,  excluding  the  two  cut-offs,  and  for  thoroughly  snagging  the 
creek  from  tne  mouth  to  Rocks  Landing,  as  follows : 

Shoal  at  month  of  creek,  1,600  feet  long,  8,000  cubic  yards,  at  25  cents $2, 000 

Shoals  from  Indigo  Creek  to  Upper  Bridge,  1,500  feet  long,  12,000  cubic  yards, 

at25cent« 3,000 

Snagging  from  month  to  Upper  Bridge,  20  miles,  at  $100 2, 000 

Snagging  from  Upper  Bridge  to  Rocks  Landing,  3f  miles,  at  $400 1, 500 

Total 8,500 

The  commerce  is  carried  on  by  the  steamer  Daggett,  25.12  tons  register;  a  small 
•harpie,  less  than  5  tons  register;  rafts,  and  flatboats,  and  is  as  follows: 


Articles. 


OUT  FRBIQHT. 

1,000  cordg  of  wood 

860.000  feet  timbor 

60,000  shinffles 

2,100  barreb  TOflin 

SOO  barrelH  spirits  turpentine 

000  barrels  ortide  tnrpentine 

1,600  barrels  tar 

100  bales  cotton 

t,000  bushels  peanats 

4,000  bushels  potatoes 

600  bead  hogs 

4,000  head  chickens 

4,000  dozen  egn 

25  barrels  apples .- 

S,500  watermelons 

600  bushels  grain 

100  head  cattle , 

Miscellaneous 

nr   PREIQHT. 

General  merchandise 

Total ^ 


Tons. 


10,072 


Value. 


1,000 

$2,000 

7,000 

2,100 

31 

2,015 

836 

2,100 

07 

4,200 

90 

1,080 

225 

1,650 

25 

8,500 

42 

1,800 

120 

1,400 

13 

1,250 

6 

800 

2 

600 

2 

25 

25 

150 

13 

250 

26 

1,000 

60 

1,250 

9,072 

27,070 

1,000 

20,902 

47,372 
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WHb  the  exception  of  the  timber  and  wood^  the  greater  portion  of  the  freight  is 
received  at  the  upper  county  bridge.  This  bndge  has  no  draw,  oonaequently  steam- 
boat navigation  is  stopped  at  this  point; 'bat  there  is  very  little  or  nothing  to  be 
gained  by  going  above,  as  it  is  impossible  to  go  farther  than  Three  Creeks,  which  is 
only  three-fourths  of  a  mile  above  the  bridge. 

At  present  the  commerce  above  this  bridge  consists  of  about  100,000  feet  B.  M.  of 
timber  logs  and  about  300  cords  of  wood.  I  am  informed  that  about  one-fourth  of 
the  commerce  of  the  creek,  excluding  timber  and  wood,  is  hauled  from  points  above 
the  bridge,  and  if  the  creek  was  thoroughly  snagged  to  Rooks  Landing  the  greater 
portion  of  this  would  be  brought  down  by  the  creek. 

A  proposed  railroad,  couneotiog  Wilmington  and  Southportyis  to  cross  the  creek 
about  one-half  mile  above  the  Upper  Bridge.  About  half  of  the  road  has  been  graded, 
but  work  on  it  is  now  stopped. 

The  steamer  Daggett  is  scheduled  to  make  one  trip  per  week  np  this  creek,  but 
owing  to  the  uncertainty  of  navigation  and  *'  bad  management''  she  very  often  fails 
to  mSke  regular  trips,  consequently  the  people  are  compelled  to  haul  a  large  portion 
of  the  lighter  products,  estimated  at  2,000  tons,  across  the  country  to  Wilmington 
by  wagons,  a  distance  of  10  to  15  miles,  and  to  pay  ferriage  across  Brunswick  and 
Cape  Fear  rivers  at  the  following  rates : 

One  man  to  Wilmington  and  return $0.20 

One  man  with  horse 40 

One  man  with  horse  and  cart 64 

One  man  with  horse  and  buggy 96 

One  man  with  two  horses  ana  wagon 1.12 

This  makes  his  ferriage  more  than  the  freight  would  be  by  the  boat. 
If  the  improvement  is  made,  the  commerce  will  shortly  be  increased  by  this  2,000 
tons,  and  in  the  next  five  or  six  years  there  will  probably  be  a  further  increase  of 
^om  25  to  50  per  cent. 

I  am  informed  that  they  intend  making  two  trips  per  week  with  the  steamer  Daggett 
from  now  on. 

The  creek  is  crossed  by  two  county  bridges,  known  as  the  lower  and  upper.    The 
Lower  Bridge  has  a  draw  with  a  20-foot  span,  and  the  Upper  Bridge  has  no  draw. 
Very  respectfully,  your  obedient  servant^ 

Chas.  Humphreys, 
AwUtant  Jifngin$cr, 
Lieut.  CoL  D.  P.  Heap, 

Corp9  of  Enginetn. 


APPENDIX   M. 


IMPROVEMENT  OF  WACCAMAW  AND  LUMBER  RIVERS,  NORTH  CAROLINA 
AND  SOUTH  CAROLINA,  AND  OF  CERTAIN  RIVERS  AND  HARBORS  IN 
SOUTH  CAROLINA. 


BEPORT  OF  C APT,  FBEDERIC  V.  ABBOT,  C0BP8  OF  ENGINEEB8,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1897,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVBMBNTS. 


1.  Waccamaw  Riyer,  North  Carolina  and 

Sonth  Carolina. 

2.  Lumber  River,   North  Carolina  and 

South  Carolina. 

3.  Little  Pedee  River,  South  Carolina. 

4.  Great  Pedee  River,  South  Carolina. 

5.  Mingo  Creek,  South  Carolina. 


6.  Winyah  Bay,  Sonth  Carolina. 

7.  Santoe  River,  South  Carolina. 

8.  Wateree  River,  South  Carolina. 

9.  Cougaree  River,  South  Carolina. 

10.  Harbor  at  Charleston,  South  Carolina. 

11.  Wappoo  Cut,  South  Carolina. 

12.  Beaufort  River,  South  Carolina. 


HARBOB  LINES. 

IS.  ABhley  and  Cooper  rivers  at  Charleston,  South  Carolina. 


United  States  Engineer  Officb, 

Oharlestonj  S.  C,  July  13j  1897. 

General:  I  have  the  honor  to  transmit  herewith  my  annual  report 
for  the  fiscal  year  ending  Jane  30, 1897,  for  the  works  of  improvement 
of  rivers  aud  harbors  which  have  been  in  my  charge. 
Very  respectftdly,  your  obedient  servant, 

Frederic  V.  Abbot, 

Captain  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  8,  A. 


M  I. 

IMPROVEMENT  OF  WACCAMAW  RIVER,  NORTH  CAROLINA  AND  SOUTH 

C1AR0LINA. 

REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examination  see  page  848,  Annual  Eeport  for  1880; 
for  map  of  river  see  Annual  Beport  for  1889,  page  1200. 

WORK  OF  PAST  YEAR. 

A  steam  snag  boat  was  run  over  the  river  at  intervals,  keeping  the 
improved  part  of  the  stream  in  good  condition.  A  large  side-wheel 
steamer  was  built  at  Conway  to  run  on  the  river,  and  two  new  lines  of 
transportation  were  established.  Boats  have  been  run  safely  by  night 
as  well  as  by  day  on  the  improved  part  of  the  stream.  For  details  see 
appended  report  of  my  assistant  engineer,  Mr.  Beid  Whitford,  who  has 
been  in  loca}  charge. 

This  river  is  tributary  to  the  coUection  district  of  Georgetown^  S.  G.  Georgetown 
is  its  port  of  entry.    Amount  of  duties  collected  in  the  calendar  year  of  1896,  $0.00. 
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Money  statement. 

Jnly  1, 1896, balance  unexpended $6,420.87 

Jane  30, 1997,  auioant  expended  daring  fiscal  year 3, 556. 74 

Jaly  1, 1897,  balance  unexpended 2, 864. 13 

July  1, 1897, outstanding  liabilities.. _ 231.59 

July  1, 1897, balance  available 2,632.74 


{Amount  (estimated)  required  for  completion  of  existing  project 38, 500. 00 
Amount  tbat  can  be  profitably  exi>ended  in  fiscal  year  ending  June  30, 1899    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  ana  of  sundry  civil  act  of  June  4, 1897. 

For  this  improvement  the  following  appropriations  have  been  made: 


By  act  of  Congress — 

Approved  June  14, 1880 $15, 000 

Approved  March  3, 1881 10, 000 

Passed  August  2, 1882 4, 400 

Approved  J  uly  5, 1884 6, 000 

Approved  August  5, 1886 15, 000 

Of  August  11, 1888 15,000 


By  act  of  Congress — 

Approved  September  19, 1890  $12, 500 

Approved  July  13, 1892 10, 000 

Of  August  17, 1894 6,000 

Of  June  3, 1896. 6,000 

Total 99,900 


Total  expenditures,  including  June  30,  1897,  $97,035.87. 


COMMBRCIAL  STATISTICS. 


Articles. 


OUTWARD  rBEIQHTS. 

Rosin barrels. 

T«r do... 

Spirits  of  turpentine do... 

Turpen  tine,  crude do 

Cotton ^ bales. 

Timber sticks., 

Lumber ....feet. 

Shingles < 

Bough  rice bushels. 

Rice,  clean barrels . 

Miscellaneous  articles,  tallow,    eggs, 
wax,  game,  poultry,  etc 


Total 


INWARD  rBBXQHTB. 

General  merchandise 


Grand  total. 


1891. 


17  umber. 


70,000 

557 

12,000 

•6,000 

6,500 

0,647 

8,800,000 

9,800,000 

122,000 

12,000 


Tons. 


13,300 

56 

2,250 

840 

1,376 

14,326 

18,333 

4,000 

2,684 

1.050 

1.231 


61.245 


16,000 


Yalne. 


1228,000 

1,114 

240,000 

15,000 
276,000 

40,060 
132,000 

78,400 
152,500 
106,000 

128, 118 


1.481,112 


750,000 


76,245       2.231,112 


1802. 


Number. 


78,000 

407 

14,000 

4,000 

5,000 

10,640 

9,000,000 

9,200,000 

155, 100 

16,508 


Tods. 


15,000 

81 

2,800 

600 

1,250 

19, 152 

15,000 

4,600 

2,806 

2,714 

1,500 


66,103 


17,000 


83,103 


Value. 


$156,000 

8U 

220.000 

8,000 

176,000 

53,200 

117.000 

73,600 

178,365 

271.390 

76,000 


1.828,860 


850,000 


2.178. 


Axtiolea. 


OUTWARD  FREIGHTS. 

Rosin '. barrels.. 

Spirits  of  turpentine do.... 

Crude  torpentine.......... .......do.... 

Tar do.... 


Cotton bales.. 

Rough  rice bushels.. 

Rice,  clean barrels.. 

Rice  flour..... bnnhels.. 

Hides bales.. 

Wool do — 

Clams barrels.. 

Fish do — 

Lumber feet  li.M. 

Timber pieces. 

Shingles 


Tots] 


IIIWARD  FRBIOHT8. 

G^eral  merchandise 


Grand  total. 


1893. 


Kumber. 


63,167 

10,893 

1,330 

1,238 

17,230 

195,279 

19,045 

25,000 

8 

5 

2,121 

363 

6,700,000 

10,000 

7,000,000 


Tons. 


10.633 

2,179 

266 

248 

4,307 

4,491 

3,490 

260 

1 

1 

424 

19 

11,167 

20,000 

3,600 


60,076 


10,000 


70,976 


Value. 


$106,334 

163,395 

2,660 

2,476 

603,050 

195,279 

299,175 

7,500 

2C0 

400 

8,484 

95 

100,600 

50,000 

56,000 


1804. 


Kumber. 


72,220 

14,744 

4,740 

2,388 

5,668 

93,000 

6,600 

25,000 

6 

34 

3.091 

430 

9, 158,  007 

37,463 

9, 244, 291 


1,596,648 


500,000 


2, 095, 648 


Tons. 


14,4a 

2,948 

048 

477 

1,417 

2,139 

1,155 

250 

2 

13 

618 

21 

15,263 

37,463 

4,622 


Value. 


$144,440 

■  258.020 

9.480 

4,776 

198.880 

106,  C50 

115,500 

7,500 

400 

6,100 

12,364 

2,150 

137,371 

168,583 

78.950 


81.780 


17,618 


1,244,964 


876.900 


90.298     2,120,864 
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CcmmenM  ^taiUHu — Contiiinad. 


ArtielM. 


OUTWABD  imiOBTt. 


Spizits of  tnrpMitiiiA.. ........ do.... 

C&ade  turpentine do.... 

Tar do.... 

Cotton bales.. 

Boufhrioe basbele.. 

Kioe,  eleaa.... burels.. 

Sioe  flour  •••••• bntheU.. 

Hideo bolee.. 

Wool ••• do.... 

Clamo bairela.. 

Fish  snd  esTiAie nsoksges. . 

Lnmber xeetB.M.. 

Timber pieces.. 

Gross-ties 

Uhlnglss i 


Total 


HrWABD  FBEIOBn. 

GsBecal  msrdhandlss 

Grand  total 


jiimbsr* 


7S,0M 

16,000 

6,180 

1,000 

0,091 

181,000 

16,060 

11,856 

4 

60 

8,001 

4,960 

9,000,000 

68,940 

1  388 

14,000*000 


Tons. 


1S»1S9 

2,812 
718 
200 

2k  278 

2,882 

2,447 

109 

1 

26 
618 


16,000 

69,066 

10 

7,000 


116^466 


12,009 


128,466 


▼alve. 


•98,760 

196,000 

8,978 

2,000 

2(72,780 

98,260 

166,660 

8,000 

200 

10,000 

12,864 

116,000 

160.000 

224,480 

886 

112,000 


1,468,697 


600,000 


2,068,697 


1999;. 


ITinnber. 


74,090 

18,000 

8,600 

2,600 

9^600 

147,000 

17,400 

1,260 

26 

86 

9,000 

6,000 

10,000,000 

65,000 


18,000,000 


Tons. 


14,800 

8,250 

700 

876 

2|009 

8,284 

2,827 

18 

6 

48 

1,800 

124 

16.666 

180,000 


6,600 


20,660 


208,888 


Yalns. 


•186.999 

196^000 

8,750 

10,909 

820,000 

147,000 

278,400 

176 

1,250 

2,860 

27.000 

160,000 

160,000 

290,000 


66,000 


1,900,426 


618,750 


2,814,176 


Artieles. 


OUTWABD  FBBOBIB. 

Bosin iMurels. 

Spirits  torpentiae do... 

Crude  turpentine • do... 

Cotton 


Tsr • barfels. 

XUraghriee ....bnsbela. 

Bloe,oleaa barrels. 

Biee  floor bushels. 

Hides *. bales. 

Wool do... 

Ilsh  and  regetsbles eases. 

Clams  and  oysters barrels. 

Game,elo.... paokages. 


Timber. 


.pieces. 


Lumber feet  B.M. 

.••■••.....••... ....•......•..•...•••••••••.. oords. 


Shinfles. 
''oodVT. 


W< 
Gross-tiss 


Total. 


INWABD  FmnOHTB. 

Hisosllaneous,  fertfUsers,  etc 

Gxaad  total 


1897. 


Kumber. 


78,000 

17,500 

8,000 

8.000 

8,160 

150,000 

16.000 

1,269 

50 

120 

10^500 

9,000 

6,000 

75,009 

19,000,000 

16,000,000 

2,000 

20,009 


Tons. 


18,600 

4,875 

600 

2,009 

1,102 

8,800 

8,009 

18 

18 

48 

490 

1,800 

124 

160,000 

25,000 

7,500 

2,000 

1,409 


216,800 


26.000 


241,800 


Talus. 


$176,600 

262,509 

6,750 

240.000 

9,459 

150,000 

240,009 

199 

2,469 

19,800 

16^769 

27.000 

100,009 

800,000 

160,000 

76,000 

4,000 

6,000 


1,781,890 


626,009 


2,406,890 


bbpobt  ov  mb.  beid  whitfobdy  assistant  knginbbb. 

Umttbd  States  Enginber  Offxob, 

Georgetown,  S»  C,  Jnne  30, 1897. 

Caftaut:  I  have  tbe  honor  to  report  as  follows  on  improring  Waooamaw  Biver, 
North  Carolina  and  South  Carolina,  for  the  fiscal  year  ending  June  30, 1897. 

The  work  consisted  of  removing  obBtniotions  from  the  channel  and  cnttins  over- 
hanging  trees  ftom  tbe  haBks  at  interyals  from  the  month  of  the  river  to  a  point  128 
miles  above.  This  extended  the  improvement  of  the  stream  7  miles  farther  up  than 
any  work  that  had  ever  been  done  previously.  From  the  channel  there  were  removed 
644  logs,  414  stumps,  457  large  snags,  and  18  cords  of  small  snags.  From  the  banks 
714  trees  and  29  cords  of  brush  were  cut.  Of  the  total  amount  expended  seven-tenths 
were  used  on  the  channel  and  three-tenths  on  the  banks.  The  removal  of  each  obstruc- 
tion cost  approximately  40  cents.  The  owners  and  captains  of  the  steamers  continue 
to  express  themselvee  as  being  highly  pleased  with  the  improvement  of  the  river, 
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and  are  extremely,  anxious  that  this  work  Bhonld  be  carried  higher  np,  so  as  to  per- 
mit their  steamers  to  arrive  at  more  convenient  landings  to  the  people,  to  preTcnt 
the  long  haols  of  freight  overland. 

BBOOICMBKDATIONB. 

It  is  respectfully  recommended  that  the  same  character  of  work  be  done  on  the 
river  above  Conway,  as  heretofore,  as  rapidly  as  possible,  with  probably  some  dredg- 
ing where  it  may  be  needed,  and  that  tae  existing  width  and  depth  below  Conway 
be  maintained. 

•  •  •  •  •  •  • 

Very  respeotftilly,  your  obedient  servant, 

Reid  Whitford,  AB9i$Uu^t  EngkiMT. 

Capt.  Fredbric  V.  Abbot, 

CQrp$  of  Engineen,  U.  8,  A.  , 


M2. 

mPROYEMENT  OF  LUMBER  RIVER,  NORTH  CAROLINA  AND  SOUTH 

CAROLINA. 

REFERENCE  TO  PAST  REPORTS. 

For  ))reliiiiinary  examinatiou,  see  page  1102,  Annaal  Report  for  1887. 
For  map  of  river,  see  page  1198,  Annaal  Report  for  1890. 

WORK  OF  PAST  TEAR. 

Ko  appropriation  for  this  river  was  made  in  the  last  river  and  har- 
bor act,  and  the  small  balance  left  from  the  previous  appropriation  was 
spent  in  running  over  the  entire  length  from  the  mouth  to  Lumberton, 
removing  such  obstructions  as  could  be  most  advantageously  removed 
in  the  short  time  the  expenses  of  the  snag  boat  could  be  paid  for  from 
this  appropriation.  The  boat  was  a  small  steamer  60  feet  long,  16  feet 
feet  beam,  and  drew  3  feet  of  water.  The  trip  was  made  at  an  ordinary 
stage  of  the  river,  and  shows  thatl^he  stream  can  be  navigated  without 
danger  by  a  small  steam  flat.  As  the  action  of  Congress  at  its  last 
session  does  not  indicate  the  intention  of  maintaining  the  improvement 
already  secured  on  this  river,  and  as  no  funds  are  now  on  hand  to  its 
credit,  no  further  reports  will  be  submitted. 

The  details  of  work  done  are  given  in  the  appended  report  of  my 
assistant  engineer,  Mr.  Beid  Whitford,  who  has  been  in  local  charge 
during  the  year  and  has  done  his  duty  faithfidly. 

This  river  is  tributary  to  the  coUeotion  district  of  Georgetown,  8.  C.  Georgetown 
is  its  port  of  entry.    Amount  of  duties  colleoted  in  the  calendar  year  of  1896,  $0. 00. 

Money  statement. 

Jnly  1, 1896,  balance  unexpended $706.70 

Jane  30, 1897,  amount  expended  during  fiscal  year 705.70 

{Amount  (estimated)  reqnired  for  completion  of  existing  project 16, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899    16, 000. 00 
Submitted  in  compliance  with  requirements  ot  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

For  this  improyement  the  following  appropriations  have  been  made: 

By  act  of  Congress— 

Of  August  11,  1888 $5,000 

Approved  September  19, 1890 5, 000 

Approved  July  13,  1892 5,000 

Of  August  17, 1894 4,000 

Total 19,000 

Total  expenditures,  including  June  90, 1897,  $19,000. 
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OOMMXRdAL  STATISTIGS. 


ArtidlM. 


Timber sticks. 

Fertilisen 

G«neral  meroliftndiBe 


Total 


1891. 


ber. 


8,000 


Tons. 


4,500 
100 
600 


6,100 


Yslae. 


$12,600 

2,000 

25,000 


89,000 


1802. 


Vim* 
ber. 


5,000 


Tons. 


6,000 
200 
600 


6,800 


Talue. 


$18,000 

i.000 

30,000 


52,000 


Artldss. 


1893. 


Knm* 
ber. 


Tons. 


Yalne. 


1894. 


Nnin< 
ber^ 


Tons. 


Value. 


ODTWASD  ramOHTEk 

Cotton bales. 

Eggs orates. 

Fowls dosen. 

Timber loss. 

Lumber feet  B.M 

Logs % 


600 

200 

50 

6,600 


1,260 
8 
1 

6,500 


$17,500 

400 

160 

16,600 


400 


100 


160,000 
9,600 


250 
9,600 


Total 

DTWABD  FBSIOBTB. 

General  merchandise 


6,754 


400 


Fertilisers,  merehandise,  etc. 


84,650 


20,000 


0,960 


600 


Grand  total 


7,164 


64.560 


10,560 


$14,000 


8,000 
28,800 

46,800 


30,000 


75,800 


Artldea. 


OUTWABD  FBIIOHTS. 


Cotton. 
Kosin. 


...bake, 
.barrels. 


Spirits  of  turpentine 

Timber sticks. 

Total 

DTWABD  VBEIGBTS. 

General  — rebandise  and  fertilisers 

Gmd  total 


1895. 


Num> 
ber. 


600 

8,000 

800 

20,000 


Tons. 


160 

626 

66 

18,000 


18,781 


400 


10,181 


Value. 


$18,000 

8,750 

8,900 

58,500 


84,160 


20,000 


104,150 


1896. 


Num- 
ber. 


600 

4,000 

800 

80,000 


Tons. 


160 

800 

200 

60.000 


61,150 


600 


61,660 


Value. 


$24,000 

8,000 

12,000 

120,000 

764,000 


26,000 
788,000 


▲rtiolea. 


1897. 


Number. 


Tons. 


Value. 


OUTWABD  FBBIOHTB. 


Cotton  ••■•••••.•••..>............•...........•..••••.•••••..... 

Boein .........barrels. 

Snirtts  turpentine do... 

nmber sticks. 

Lumber feet  B.M. 

lUseellaaeous  fMgbts 


600 

2,500 

184 

26,000 

100,000 


100 

500 

46 

60,000 

50 

50 


Total.. 


nrWABD  rBEIOBTB. 


VtortiUaen... 
Megcihandlse 


Gfand  total. 


50,746 


1,000 
100 

61.846 


$15,000 
5,000 
2,700 

100,000 
1,000 
2,500 

126^260 


20,000 
6,000 

161,260 
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BBPORT  OF  UR.  RBID  WHITFOBD,  ASSISTANT  KNGnnEBB. 

UiiiTBD  States  Engikeer  Office, 

Oeorgetawn,  S,  C,  June  SO,  1897. 

Captain:  I  have  the  honor  to  report  as  follows  on  Lumber  RiYer,  North  and  Sonth 
Carolina,  for  the  fiscal  year  ending  June  30,  1897. 

The  Oonffress  of  1896  made  no  approi>riation  for  this  stream,  and  the  small  balance 
left  available  from  the  old  appropriation  was  expended  in  clearing  the  channel  and 
banks  from  obstructions  as  well  as  possible,  from  the  mouth  of  the  river  to  Lumber- 
ton,  71  miles.  From  the  channel  there  were  removed  290  logs,  115  stumps,  387  large 
snags,  4  cords  of  small  snags.  From  the  banks  328  trees  and  4  cords  of  brush  were 
cut.  Of  the  total  amount  spent  seven-tenths  were  used  on  the  channel  and  three- 
tenths  on  the  banks.    The  removal  of  each  obstruction  cost  approximately  22  cents. 

One  of  the  United  States  self-propelling  snag  boats,  60  feet  long,  16  leet  beam, 
with  a  draft  of  about  3  feet,  passed  entirely  over  the  route  from  Georgetown  via  the 
Great  Pedee,  Little  Pedee,  and  Lumber  rivers  to  the  town  of  Lumberton,  situated  at 
the  head  of  navigation  of  the  Lumber  River.  This  trip  was  made  at  an  ordinary 
stage  of  water,  and  the  hoister  experienced  no  difficulty  in  reaching  its  destination, 
except  by  such  obstructions  as  were  encountered,  consisting  of  fallen  timber  and 
leaning  trees.  A  sufficient  number  of  these  were  removed  to  permit  the  passage  of 
the  boat,  very  roughlv  clearing  the  way.  This  is  the  first  steamboat  larser  than  the 
ordinary  small  launch  that  had  ever  gone  to  Lumberton,  and  as  might  be  supposed 
created  considerable  excitement  and  enthusiasm  among  the  people  sJong  the  way. 
The  inhabitants  of  the  country  manifested  a  great  deal  of  interest  in  the  boat,  and 
were  unanimous  in  the  wish  that  a  steamboat  transportation  line  might  be  estab- 
lished on  the  river,  so  as  to  enable  them  to  move  their  freights  and  supplies  without 
the  expense  of  hauling  long  distances  overland  to  and  from  shipping  points. 

There  is  no  reason  why  a  steamboat  of  suitable  size  and  draft  could  not  be  run  on 
Lumber  River  most  of  the  year,  to  the  very  great  convenience  of  the  people,  if  the 
logs  were  removed  from  the  channel  and  the  overhanging  trees  from  the  banks. 

RECOMMENDATIONS. 

It  is  respectfully  recommended  that  your  report  state  strongly  the  facts  of  the 
case,  so  that  Congress  may  understand  more  fully  the  needs  of  the  stream.  A  fur- 
ther and  sufficient  appropriation  by  Congress  will  put  the  river  in  fair  condition  for 
navigable  purposes,  and  it  will  require  a  yearly  appropriation  of  about  $2,000  to 
maintain  it.    The  commerce  which  would  naturally  follow  this  improvement  would 

be  worth  such  an  expenditure. 

•  •  •  •  •  «  • 

Very  respectfully,  your  obedient  servant, 

Reid  Whttford,  Ani9tant  Engineer. 
Capt.  Frederic  Y.  Abbot, 

Ciyrps  of  Engineer$,  U*  8.  A. 


M  3. 

XMPROYEMENT  OP  LITTLE  PEDEE  RIVER,  SOUTH  CAROLINA. 

REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examination,  see  page  1111,  Annaal  Report  for  1887. 
For  map  of  river,  see  page  1214,  Annaal  Beport  for  1890. 

WORK  OF  PAST  YEAR. 

The  snag  boat  worked  on  the  river  for  about  seven  months,  and 
improved  the  river  very  much. 

A  small  amount  of  dredging  where  this  river  enters  the  Great  Pedee 
is  needed  to  carry  out  the  project  to  the  full  depth,  but  the  annual 
appropriations  have  been  insufficient  to  x)ermit  this  work  in  addition 
to  the  necessary  snagging.  Like  the  other  rivers  in  this  district,  occa- 
sional snagging  must  be  done  on  the  Little  Pedee  River,  even  after  the 
original  project  is  completed. 

An  expenditure  of  $2,000  per  annum  will  suffice  for  maintenance. 
For  details  of  work  done,  reference  is  made  to  the  report  of  my  assist- 
ant engineer,  Mr.  Reid  Whitford,  who  has  been  in  local  charge  during 
the  year. 
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This  riyer  is  tributary  to  the  oollection  diatrict  of  Georeetown,  8.  C.    Georgetown 
U  its  port  of  entry.    Amount  of  dntiee  collected  in  the  ciuendar  year  1896,  $0.00. 

Money  statement 

July  1, 1896,  balance  unexpended $3,783.10 

June  30, 1897,  amount  expended  during  fiscal  year 2, 297.29 

July  1, 1897,  balance  unexpended 1,485.81 

July  1, 1897,  outstanding  liabilities 57.00 

July  1, 1897,  balance  available 1,428.81 


'Amount  (estimated)  required  for  completion  of  existing  project 28, 000. 00 

I  Amountthatcanbeproiitabl^^expeDdeainfiscalyearendiuK JuneSO,  1899    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress — 

Of  August  11, 1888 $5,000 

Approved  September  19, 1890 5,000 

Approved  July  13, 1892 5,000 

Of  Augustn,  1894 4,000 

Of  June  3, 1896 3,000 

Total..: 22,000 

Total  expenditures,  including  June  30, 1897,  $20,514.19. 


OOMMEBCIAL  8TATIBTIG8. 


Artloles. 


OUTWABD  FBBI0HT8. 

Boein barrels. 

Spirits  of  turpentine do... 

Cotton bales. 

Ton  timber sticlcs. 

Shingles 


Total 


nrWABD  FBEI0HT8. 

Gkneiral  merobandise 

Grand  total 


1891. 


Knm. 
ber. 


8,920 
408 
810 

2,200 
80,000 


Tons. 


686 

77 

78 

8,800 

15 


4,156 


458 


4,614 


Yalno. 


$5,880 
8,160 

16,500 

9,240 

240 


89,020 


18,740 


52,760 


1892. 


Nnm- 
ber. 


5,000 
686 
600 

4,240 
20,000 


Tons. 


1,000 
127 
150 

6,088 
10 


6^876 


740 


7,U5 


Talne. 


$10,000 

9,540 

21,000 

15,264 

160 


65,964 


87,000 


92,964 


Artidea. 


OUTWABD  FBBIGHTS. 

Bosin barrels. 

Spirits  of  turpentine do... 

Cotton bales. 

Ton  timber sticks. 

Timber do... 

Shingles 

Xffgs crates. 

PSaae bushels. 

OrDSS-tlss number. 


Total 


nrWABD  VBEIOHTS. 

Oeaeral  merchandise,  fertilizers,  etc. 
Omnd  total 


1898. 


Num« 
ber. 


4,400 
760 
700 


4,060 

20,000 

275 

800 


Tons. 


880 
150 
176 


4,050 
10 

4 
9 


5,278 


876 


6^158 


Value. 


$8,800 
11,250 
24,500 


11,150 
160 
550 
876 


57,785 


48,750 


101,586 


1894. 


Num- 
ber. 


5,800 
800 
700 

6,000 


10,000 


Tons. 


900 

175 

160 

6,000 


iso 


7,475 


900 


8,875 


Value. 


$10,600 
14,000 
24,000 
18,000 


8,000 


60,600 


45,000 


114,600 
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ArtldlM. 


Hnm- 
ber. 


Tons. 


YahM. 


18N. 


Vmn- 
ber. 


Tons. 


OVTWABD  ntBIGBIB. 

Boain bArreU.. 

Spirita  of  tozpentine do — 

Gotton bales.. 

Timber stickB.. 

Croaa-tlea 

lHaoallanoooa  artiolea,  shiDglea,  sUvea,  eto 


8,000 

MO 

1,200 

10,000 

ao,ooo 


1,000 

170 

812 

9,000 

1,400 


•7,500 
12.220 
87,500 
20,250 
0,000 


5,000 

1,200 

2,000 

10,000 


1,100 

800 

600 

14,400 


00 


Total 


nrWABD  rBBIGBTB. 


Ganeral  merabandlaa,  fartilizara,  eto. 
ItartUiMra :.... 


11,838 


000 


02,470 


20,000 


10,800 


100 

000 


Grand  total. 


12,488 


117,470 


17,060 


ArtidLea. 


OUTWABD  ntBIOBTB. 


Cotton bales. 

Boain barrels. 

Spirita  turpentine dp... 

Railroad  eroaatiea 

Timber atieka. 

ICiaoellaneona  freifbta,  ahingles,  etaTss,  eto 

Total 

DfWABD  FSnOBIB. 


FertUiaera 

Qeneral  merobandiae 


Grand  total 


1887. 


Knmber. 


10,600 

8,200 

660 

60,000 
4,000 


Tone. 


210 
040 
187 
8,500 
8,000 
200 


12,087 


850 
125 


18,182 


$11,000 
18,000 
80.000 
64,000 


1,600 


174,500 


7,500 
18,600 


108,600 


Yalne. 


081,600 

8.400 

8,260 

15,000 

18,000 

10,000 


87,150 


7,000 
8,250 


100,400 


RBPOBT  OF  MB.  BSID  WHITFORD,  ABSISTAlTr  KNGINBBR. 

UmTBD  States  Enginbrr  Officb, 

Oeorgetown,  8.  C,  June  SO,  1897. 

Captain  :  I  have  the  honor  to  report  ao  follows  on  the  Little  Pedee  Biver,  South 
Carolina,  for  fiscal  year  ending  June  30,  1897: 

The  work  consisted  in  removing  ohstrootionsfrom  the  channel  and  banks  and  was 
resumed  November  21,  1896,  and  continued  to  June  4, 1897,  when  the  United  States 
snag  boat  was  withdrawn  from  this  river  and  put  on  the  Waccamaw,  where  work  was 
more  urgently  needed  at  the  time. 

Operations  were  carried  on  from  the  mouth  65  miles  upward  to  the  head  of  steam- 
boat navigation.  The  following  obstructions  were  removed :  From  the  channel,  873 
logs,  622  stumps,  1,123  large  snags,  and  24  cords  small  snaffs;  from  the  banks,  1,888 
trees  and  37  cords  brush  cut.  Of  the  total  amount  expended,  six-tenths  were  used 
on  the  channel  and  four-tenths  on  the  hanks.  The  removal  of  each  ohstruotion  cost 
approximately  21  cents. 

Those  who  have  heen  using  the  river  for  navigation  purposes  during  the  year 
report  very  decided  improvement  by  the  recent  removal  of  obstructions  by  the  United 
States  Government,  and  that  the  stream  is  in  a  better  condition  generally  for  the 
transportation  of  freights  than  it  has  ever  been.  There  is,  however,  very  much  left 
to  be  done  of  the  same  character  of  work  before  a  thoroughly  cleared  channel  is 
secured.  There  are  a  few  places  in  this  river  which  if  dredged  will  be  of  incal- 
culable benefit.  The  appropriations  have  been  too  meager  up  to  this  time  for  this 
to  be  oonsfdered.  After  uie  improvement  of  the  above  stroam  has  been  made  it  will 
probably  require  $2,000  per  year  to  maintain  it. 

RXCOBOOENDATIONfl. 

It  is  respectfully  recommended  that  the  work  be  oontinued  until  a  thoroughly 
cleared  channel  Arom  its  mouth  upward  to  the  head  of  steamboat  navigation  be 
provided,  by  removing  all  obstruotions,  including  certain  sand  ban,  if  appropriations 
«re  soffioient  to  permit  the  latter. 
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KMPLOTBBS. 

The  same  employees  were  engaged  on  this  stream  as  on  the  Lumber  Rirer,  one 
plant  working  on  both  streams. 

Very  respeotftdlyi  yoor  obedient  servant, 

Bbid  WmTVOBB,  A»9i9tant  Engineer. 
Capt.  Fbkdkbic  Y.  Abbot, 

Carp$  of  EngineerB,  U.  B,  A* 


M  4: 

mPROYEMENT  OF  GREAT  PEDEE  RIYER,  BOUTH  CAROLINA. 

BEFERBNOE  TO  PAST  REPORTS. 

For  preliminary  examination  see  page  753,  Annual  Beport  for  1873. 
For  special  description,  see  page  845,  Annual  Eeport  for  1880,  and  page 
723,  Annual  Beport  for  1879.  For  map  of  river,  see  page  1180,  Annual 
Beport  for  1889. 

WORK  OF  PAST  YEAR. 

The  snag  boat  was  run  over  the  whole  length  of  the  river  at  intervals, 
and  the  channel  kept  clear  for  schooners  as  far  as  Smith  Mills,  and  for 
the  regular  river  steamers  for  50  miles  farther.  The  new  light-draft 
snag  boat  worked  on  the  river  between  this  point  and  Oheraw,  the 
head  of  navigation.  This  upper  69  miles  of  the  river  still  requires 
much  snagging  and  some  dredging.  The  latter,  while  not  specifically 
mentioned  in  the  project,  is  necessary  to  secure  the  depth  of  3^  feet 
which  is  defined  by  the  project.  The  shoals  appear  to  consist  of  sand 
which  has  accumulated  at  points  where  the  river  was  much  obstructed 
by  fallen  trees,  and  it  is  believed  that  if  the  depth  be  once  secured  it 
will  be  maintained  for  a  considerable  time.  For  details  of  work  done, 
reference  is  made  to  the  report  of  my  assistant  engineer,  Mr.  Beid 
Whitford. 

This  riyer  U  in  the  ooUeotion  district  of  Gtoorgetown,  S.  0.  Georgetown  is  its  port 
of  eni^.    Amount  of  daties  oolleoted  in  tlie  calendar  year  1896,  |0.00. 

Money  %tatemeni. 

July  1, 1896,  balance  unexpended $13,521.77 

Jane  SO,  18^,  amoant  expended  during  fiscal  year 4,526.62 

Julyl,  1897,  balance  unexpended.... 7,995.15 

July  1, 1897,  outstanding  fiabilities 377.36 

Jnly  1, 1897,  balance  available 7,617.79 


{Amount  ^estimated)  required  for  completion  of  existinis:  project 9, 500. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899      9, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

For  this  improyement  the  following  appropriations  have  been  made: 

By  act  of  Congress— 


By  act  of  Congress — 

Approved  June  14, 1880 $7, 000 

Approved  March  3, 1881 6, 000 

Passed  August  2, 1882 6, 000 

Approved  July  5, 1884 8, 000 

Approved  August  5, 1886 20, 000 

Of  August  11,1888 20,000 


Approved  September  19, 1890  $12, 500 

Approved  July  13, 1892 10, 000 

Of  August  17, 1894 6,000 

Passed  June  3, 1896 12,000 


Total 107,500 

Total  expenditures,  including  June  30, 1897,  $99,504.85. 
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COMMKBOIAL  0TATI8TIGB. 


ArtiolM. 


OUTWABD  FBBIOHTS. 

Cotton bales. 

Cleftnrice Iwrrela. 

Boushrioe biubela. 

Boain barrala. 

SpLriUof  tnipentine do... 

C^preM  abingles 

Lnmbor, cypress feet  B.M. 

Crpresslogs do... 

wood cords. 

Hides,  wool,  stsTss,  etc 

Timber sticks. 

Cross-ties 


Totid 


mWABD  FuaaHTB. 

Oenenl  mercbandise 

Onmd  total 


UBL 


6.926 

16.342 

83.000 

35.800 

4,014 

6,705,087 

8,000.000 

22,647 

225 


Tons. 


1. 
2,666 

1.827 

6.265 

652 

8,858 

6,250 

88.821 

225 

260 


66,782 


6^668 


62,844 


Talna. 


«886»886 

265,558 

103,750 

50.120 

80,280 

58,640 

46,000 

81,169 

568 

7,600 


888,880 


888,400 


1,867,880 


Vnmbsr. 


6,780 

16,560 

88,000 

80,000 

5,436 

6,-970,000 

8,100,000 


2,000 


61.640 
18,000 


Tons. 


1,446 

2.898 
1,624 
6,000 

1,087 
8,485 
6,166 


2,000 

61,  oS 
144 


86.069 


6,402 


92,471 


0202,801 
289,750 
101,200 
60,100 
81.640 
66,700 
40,600 


4,000 

17,000 

216,888 

6,400 


829,100 


1.401,< 


Artleles. 


1803. 


Vnmber. 


Tons. 


YaloA. 


1894. 


Hnmber. 


Tus. 


▼•Ins. 


OUTWABD  rBBiaBTB. 

Bosin barrels. 

toiritsof  tarpentioe do... 

Cotton bales. 

Cmde  torpentine barrels. 

Ton  timber sticks. 

Sbingles 

Bggssnd  poultry orates. 

bosbels. 


21,845 
8,381 
8.610 


4, 


678 
008 


$48,060 

60,866 

126,860 


Sice,  rough do — 

Lumoer feetB.M.. 

Wood cords.. 

Tar barrels.. 

Okwss-ties 

HlscelUuieons    articles,    bides,    wool, 
■taves,  etc 


58.949 

9,168,000 

275 

800 

206,343 

4,000,000 

2,800 

850 

88,000 


68,949 

4.581 

4 

9 

4.746 

6,667 

2.800 

170 

2,640 

400 


176,847 

73,304 

560 

875 

206.848 

60,000 

6,000 

1,700 

9,900 

20,000 


24,684 

7,211 

6,110 

1,840 

80,000 

6,000,000 


4.006 
1,442 
1,027 


60.000 
8,000 

7 


049,068 

U6.19S 

218,860 

8,680 

166^000 

86,000 

1,000 


62.809 

4,000.000 

2,800 

1,200 

40,760 


1, 
6,607 
2k  800 

240 
1,216 

460 


00.166 

00.000 

6,000 

2,400 

14,< 


22.600 


Total 


niWABD  FBBIOBT8. 

General  merclumdise 

Grand  total 


86,816 


7,845 


774,624 


892,850 


88,226 


7.800 


779,070 


890.000 


94,661 


1,166,874 


91,086 


1,169,070 


▲rtioles. 


OUTWABD  rBKIOHTS. 

Bofin barrels. 

Spirits  of  turpentine do... 

Cotton bales. 

Grade  turpentiue bsrrels. 

Timber sticks. 

Shingles 

Bough  rice bsihids. 

LmnosfT feet  B.  If. 

Wood ooids. 

Cross-ties 

Bts^es 

JUscellaneous  articles 


Total 


mWABD  VBBIOBTS. 

Geiiflfal  merohsndise,  fertilisers,  eto. 
Grand  total 


Number. 


28,500 
6,500 
6,000 
1,260 

86,000 
7.000,000 

85,000 

5.000,000 

8,000 

50,000 

80.000 


Tons. 


4.987 
1,219 
1.500 

176 
77,000 
8,600 
1,670 
8,283 
8,000 
8,500 
80 

800 


106^415 


700 


106, 115 


▼aloa. 


086,625 

84.500 

180,000 

2,205 

250,250 

56,000 

68,760 

75,000 

4,500 

15,000 

1,600 

90.000 


858,480 


86,000 


883,480 


1896. 


Number. 


7,000 

6,009 

8,100 

90,000 

8,000,000 

99,000 

7,500,000 

8,000 


Tons. 


4.069 
1,780 
1,860 


180,000 
4,000 
2,178 

12,606 
8,000 

10,000 


500 


210,804 


10,060 


229,964 


▼alms. 


040.000 

105.000 

200,000 

7,750 

860.000 

40,000 

99,000 

112,500 

0,000 

40,000 


15,000 


1,026.260 


800,000 


1,825,260 
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dmnneroial  ttoiiaKM^-Caiitiiiaed. 


AittdM. 


OTTTWABD  mnGHTB. 

IUmJa , burreU. 

Spirits  turpentine do... 

Cnida  turpentine do... 

Cotton bales. 

Tar Iwrrels. 

Croes-tiee 

Shioffiea 

Itomoer,  eypreaa feet  B.M. 

Bouehzloe bnehela. 

TimBer,  cypreae sticke. 

Wood cords. 

Timber,  ash sticks. 

Timber,  pine .- do... 

liiscellaneoQS  fireigbts,  pease,  eggs,  eto 


Total. 


niWABD  VBKGBTB. 


FertOiaen 

General  mercbandise. 


Gnnd  total 


Vnmbar. 


11,425 

6,070 

8,800 

8,0M 

460 

68,306 

10,000,000 

6,000,000 

00,000 

80,000 

650 

4.000 

SpOOO 


1887. 


Tons. 


108,856 


6,086 
5, 


114,177 


Yalna. 


4.286 

842,880 

1,442 

86,566 

700 

7.600 

1,787 

268,620 

80 

1,850 

4,786 

20.608 

6,000 

80,000 

10,000 

80,000 

1,880 

80.000 

60,000 

120,000 

560 

1,100 

8,000 

12,000 

4,000 

4,000 

167 

8,860 

782,8a 


120,720 
264,260 


1,167.814 


BSPOBT  OF  MB.   BXII>  WHITFOBD,  ABSISTAIIT  KNGINSSB. 

UmTED  Statbs  Enginbeb  Offiof, 

Georgetown,  8»  C,  June  SO,  1897. 

Captain:  I  have  the  honor  to  report  ae  follows  on  improving  Qreat  Pedee  River, 
Sooth  Carolina,  for  flscal  year  ending  June  30, 1897 : 

The  work  wan  carried  on  nnder  the  existing  project,  which  oonoisted  in  removing 
obatractions  from  the  channel  and  clearing  thejbanks  of  overhanging  trees.  Opera- 
tions began  July  1,  1896,  and  continued  at  intervals  throughout  the  fiscal  vear, 
between  the  mouth  of  the  river  and  172  miles  above.  From  the  channel  the  follow- 
ing obstructions  were  removed :  072  logs,  347  stumps,  919  large  snags,  and  3  cords  of 
snSm  snags.  From  the  banks  096  trees  were  cut.  Of  the  total  actual  expense  eight- 
tenths  was  used  on  the  channel  and  two-tenths  on  the  banks.  The  removal  of  each 
obstruction  cost,  approximately,  56  cents. 

While  the  project  provides  for  a  depth  of  channel  of  3i  feet  from  Smith  Mills,  64 
above  the  mouth,  to  Cheraw,  118  miles  farther  up,  still  no  eftbrt  has  been  made 


to  comply  with  the  terms  of  the  project  by  removing  such  sand  shoals  by  dredging 
or  otherwise  upon  which  there  is  a  depth  of  less  than  3^  feet  at  dead  low  water.  This 
depth  does  really  exist  to  the  Wilmington,  Columbia  and  Augusta  Railroad  Bridge, 
49  miles  above  Smith  Mills,  and  the  river  steamers  make  their  regular  trips  throughout 
the  entire  year  to  this  point.  From  this  point  69  miles  farther  upward  to  Cheraw, 
the  head  of  navigation,  there  are  several  shoals  having  less  water  on  them  than  the 
project  calls  for.  During  the  low- water  period  of  the  river  it  fre(}uently  happens 
that  the  steamers  are  unable  to  get  farther  up  than  the  railroad  bndge  mentioned. 
At  such  times  the  69  miles  of  river  to  Cheraw  are  without  means  of  transportation, 
which  is  a  great  hardship  to  the  people  living  along  its  banks,  they  having  to  haul 
their  produce  and  supplies  long  distances  to  and  from  market.  This  upper  portion 
of  the  river  flows  through  an  exceedingly  fertile  section  of  the  State,  and  were  it 
open  for  navigation  during  the  low-water  season  of  the  year  commerce  would  be 
sreatly  increased  and  the  people  very  much  benetited.  The  shoals  in  the  river  thus 
blocking  navigation  are  composed  of  sand  and  pebbles,  and  could  be  without  much 
difficulty  removed  by  a  scuop  or  suction  dredge.  The  formation  of  these  shoals  was 
probablv  originally  caused  by  the  accumulation  of  sand  around  fallen  timber. 
Should  both  uie  sand  and  fallen  timber  be  removed,  it  is  believed  that  several  years 
would  elapse  before  the  formation  of  shoals  would  again  occur  in  these  portions  of 
the  liver.  In  1889  the  shoals  were  aJl  surveyed  and  plotted.  From  these  surveys  it 
is  calculated  that  to  secure  a  depth  of  3^  feet  and  a  width  of  at  least  60  feet  would 
lequire  the  removal  of  199,629  enbio  yards  of  materiaL 


1450      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

BBCOMMENDATION8. 

It  is  respeotfally  recommended  that  the  snagsing  of  ohannel  and  clearing  of  banks 
be  continued  as  heretofore.  The  stoppage  of  this  work  for  any  considerable  length 
of  time  wonld  soon  render  the  river  sdmost  if  not  quite  impassable  by  fallen  timber. 
After  the  completion  of  the  project  there  will  probably  be  required  about  $8,000  per 
year  for  maintenance.  The  Great  Pedee  is  one  of  the  most  important  rivers  in  the 
State,  and  one  of  its  main  arteries  of  trade. 

4*  •  «  •  •  •  • 

Very  respeotfiilly,  your  obedient  servant, 

RsiD  Whitford,  AB$i8tant  Et^gimeer. 
Capt.  Frederic  V.  Abbot, 

Corp$  of  Engineen,  U.  B.  A, 


M  5. 

nfPROYEMENT  OF  MINGO  CREEK,  SOUTH  CAROLINA. 
REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examination  see  page  1106,  Annual  Report  for  1887. 
For  map  of  creek  see  page  1202,  Annual  Eeport  for  1890. 

WORK  OF  PAST  TXAR. 

The  snag  boat  was  run  over  the  creek  at  intervals  to  keep  it  clear. 
Steamers  have  used  the  creek  safely  by  night  as  well  as  by  day.  At 
the  close  of  the  year  there  were  no  funds  lefb  for  the  maintenance  of 
this  improvement.  No  funds  have  been  appropriated  since  1894.  The 
project  has  been  satisfactorily  completed  for  the  estimated  cost,  but 
without  funds  for  its  maintenance  by  occasional  snagging  the  creek 
will  be  again  obstructed  by  snags.  About  92,000  a  year  would  keep 
the  stream  in  good  condition.  As  Congress  has  not  shown  the  inten- 
tion of  maintaining  this  improvement  and  no  Ainds  are  on  hand,  no 
further  reports  will  be  submitted. 

For  details  of  work  done  reference  is  made  to  the  appended  report 
of  my  assistant  engineer,  Mr.  Eeid  Whitford,  who  has  been  in  local 
charge. 

This  creek  is  tribntary  to  the  collection  district  of  Georgetown,  S.  C.  Georffetown 
is  its  port  of  entry.    Amount  of  dnties  collected  in  the  calendar  year  1896, 10.00. 

Money  statement. 

July  1, 1896,  balance  unexpended •.•..••••••        #776.14 

June^,  1897,  amount  expended  during  fiscal  year 776. 14 

For  this  improvement  the  following  appropriations  have  been  made : 

By  act  of  Confess— 

Of  August  11,  1888 $6,000 

Approved  September  19, 1890 5,000 

Approved  July  13, 1892 3,000 

Of  August  17, 1894 4,000 

Total 17,000 

Total  expenditures,  including  June  30, 1897,  $17,000. 


APPENDIX  H — REPORT  OF  CAPTAIN  ABBOT. 


1451 


COUMBBOIAL  8TATI8TIC8. 


ArtloiM. 


1891. 


ZTimlMF* 


Tons. 


Yafaie. 


18M. 


Kombw. 


Tona. 


Yalue. 


OUTWABD  FEBIOHTS. 

Sputa  of  turpentine iMurele. 

Boein do... 

Crode  turpentine do... 

Wood Qords. 

Stvyee 

Hooppolee 

Cotton bales. 

Sblnglea 

Other  prodaoe,  inolndinf  wool 

IcUnber,  eroaa-tiea,  eto 


U,000 

M^OOO 

5,000 

6.000 

880,000 

60.000 

4,500 

600,000 


8,760 

11,650 

1,000 

6^000 

700 

50 

1,125 

800 

400 

12,000 


$290,000 

145,000 

25,000 

15,000 

1,400 

5.000 

902,500 

5,000 

20,000 

60,000 


12,000 

70,000 

5,000 

10,000 

750,000 

50,000 

7,000 

900,000 


8,000 

14,000 

1,000 

10,000 

1,750 

50 

1,750 

80 

450 

16,000 


$182,000 

175,000 

20,000 

80,000 

8,500 

6,000 

845,000 

1,400 

25,00(r 

76,000 


Total 


Qtnsnl  merehandiaa 
Grand  total.... 


86,875 


7,000 


608,000 


850,000 


47,060 


8,260 


778,000 


418,600 


42,875 


1,048.800 


66,880 


1,185,400 


▲rtlalea. 


ODTWABD  VBBOHTB. 

Spirlta  of  torpentine barrela. 

Boftin do... 

Crade  turpentine do... 


Cypreos,  oak,  and  pine  staTos. 


^ood oorda. 

Hooppoleo 

Cotton balea. 

Shinglea 

Other  prodaoe 

Lanim,tiBitMr,eto 


Total 

niWABD  FBSX0HT8. 

Ckmeial  merohandlae 

Grand  total 


1898. 


Number. 


12,000 
70,000 

5,000 
76,000 
12,000 
25,000 

7.500 
700,000 


Tona. 


9,400 

14,000 

1,250 

190 

12,000 

25 

1,850 

860 

600 

45,000 


77,666 


17,000 


94,666 


Value. 


$216,000 

186,000 

15,000 

4,500 

86,000 

4,500 

800,000 

5,600 

85,000 

200,000 


1,001,600 


750,006 


1,761,600 


1894. 


Number. 


10,000 

60,000 

4,000 

760,000 

16,000 

76,000 

5,000 

8,000,000 


Tons.      Yalue. 


9.660 

15,000 

1,000 

800 

15,000 

75 

1,000 

15,  COO 

600 

60,000 


100,875 


14,000 


114,876 


$180,000 

120,000 

8,000 

7,500 

46,000 

7,500 

900,000 

20,000 

80.000 

226,000 


838,000 


585,000 


1,423,000 


▲rtielea. 


ovrwABD  wamaaiB, 

foirlts  of  turpentine barrels. 

Soain ....••......••.••...do... 

Crade  turpentine do... 

Wood oorda. 

Cotton bales. 

Shingles 

Lamoer,  timber,  etc 

Odier  prodaoe,  wool,  etc 


Total 


IVW ABD  FBUOHTS. 

Ctaaeral  merehandiaa 

Grand  total 


1896. 


Nomber. 


19,000 

70,000 

8,000 

25,000 

4,050 

1,000,000 


Tons. 


2,880 

12,250 

420 

25,000 

1,237 

500 

75,000 

800 


116,867 


20,000 


186^907 


Tslue. 


$156,000 

167,500 

9,000 

25,000 

148,500 

8,000 

875,000 

18,000 


897,000 


,000 


1,622,000 


1896. 


Number. 


12,000 

70,000 

2,500 

10,000 

6,000 

100,000 


Tons. 


8,000 

14,000 

500 

10,000 

1,260 

50 

100,000 

826 


129,126 


49,000 


169,126 


Talue. 


$180,000 

175,000 

6,250 

20,000 

200,000 

1.200 

400,000 

22,000 


1,004,460 


810.000 


1,814,460 
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Artioles. 


OUTWABD  FBBI0BT8. 

Spirits  turpentine .....barrdB. 

Bosin do... 

Grade  turpentine do... 

Wood cordfl. 

Cotton bales. 

Shingles number. 

Lumber,  timber,  etc 

Other  produce,  wool,  etc 


Totid. 


nrWABD  TEliaHTB. 

Gcnenl  merchandise,  including  guano 

Grand  total 


1897. 


Number. 


12,000 

85,000 

1,500 

6,000 

4,500 

760,000 


Tona. 


8,000 

17,000 

400 

6^000 

1,136 

876 

100,000 

876 


127,176 


86,000 


188,376 


Yalnaw 


$800,000 

166.000 

3,500 

10,000 

186.000 

8,750 

850,000 

26,000 


888»260 


860,000 


1,183»2S0 


BBPOBT  OF  MB.  BBID  WBTTFOSD,  ABBISTAlTr  ENGimESB. 

United  Statbs  Enginxbb  Ofvigb, 

GeargeUwn,  S,  C,  June  SO,  1897. 

QA^nAiv :  I  have  the  honor  to  report  as  follows  on  Mingo  Creek,  Soath  Carolina, 
for  the  fiscal  year  ending  June  80, 1S97 : 

Work  consisted  in  removing  ohstmctions  from  the  channel  and  overhanging  treee 
from,  the  banks,  and  was  carried  on  between  the  month  of  the  creek  and  18  miles 
above.  The  following  obstrnctions  were  removed:  From  the  channel,  76  logs,  23 
stnmps,  103  large  snags.  From  the  banks  107  trees  were  cat.  Of  the  amoant 
expended  seven- tenths  were  nsed  on  the  channel  and  three-tenths  on  the  banks. 
Each  obstmction  cost  approximately  72  cents. 

BBMARKfl. 

The  improvement  of  Hingo  Creek  is  a  great  benefit  to  commerce,  bat  even  after 
this  work  is  completed  at  least  $2,000  per  year  will  be  required  to  maintain  the 
present  width  and  depth  of  the  channel.  Otherwise  it  will  soon  become  obstructed 
by  the  accnmolation  of  fallen  timber. 

rbgommxndations. 

It  is  respeotfnlly  recommended  that  a  sufficient  amount  be  asked  for  yearly  to 
keep  the  creek  open  and  permit  steamers  to  run  uninterruptedly  as  they  do  now 
throughout  the  lowest  stages  of  the  water. 

BMPLOTEXS. 

The  United  States  employees  who  have  worked  on  this  stream  have  been,  as  usual, 
very  faithfol  in  the  discharge  of  their  duties. 
Very  respectfully,  your  obedient  servant, 

BxiD  WmxvOBD,  AM9i9i€mi  Bngimmr. 
Capt  Fredebic  Y.  Abbot, 

Corp$  of  Engineer$,  U,  A  A. 


M6. 

IMPBOVEMENT  OP  WINYAH  BAY,  SOUTH  CABOLINA. 

BEFESENOE  TO  PAST  BEPOBTS. 

For  ori^nal  project  see  Annual  Report  of  Chief  of  Engineers,  1886, 
page  1164.  For  report  by  Board  of  Engineers  see  Annual  Report  for 
1889,  page  1114.  For  description  of  previous  operations  see  Report  for 
1894,  page  1059;  of  1896,  page  1349;  of  1896,  page  1166. 
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The  sodding  of  the  mad  dike  was  continued  by  hired  labor  for  a  time, 
and  then  discontinued  until  the  final  project  and  specifications  for  the 
continuing  contract  authorized  by  the  act  of  June  3,  1896,  were  pre- 
pared and  approved. 

On  September  4, 1896,  the  Chief  of  Engineers  submitted  a  preliminary 
project,  which  was  approved  by  the  Secretary  of  War  on  December  11, 
1896.  In  accordance  with  instructions  of  December  16, 1896,  specifica- 
tions were  prepared  in  this  office  and  submitted  to  the  Chief  of  Engi- 
neers onDecember31, 1896.  After  full  consideration  these  specifications 
had  been  so  drawn  as  to  cover  three  separate  continuing  contracts. 
Tl»e  first  was  for  constructing  the  two  jetties;  the  second,  for  com- 
pleting the  mud  dike;  the  third,  for  building  a  thoroughly  equipped 
modem  ocean-going  pump  dredging  steamer. 

The  jetty  contract  called  for  about  700,000  tons  of  stone  and  about 
250,000  square  yards  of  mattress.  The  general  construction  of  the 
jetties  laid  down  in  these  specifications  is  similar  to  that  used  at 
Charleston,  S.  C.  Care  was  taken  to  so  word  these  specifications  as  to 
permit  the  officer  in  local  charge  to  completely  regulate  the  order  aud 
location  of  work  as  actual  results  attained  from  time  to  time  afforded 
additional  data.  Under  no  other  system  can  a  work  of  this  magnitude 
be  expected  to  reach  a  satisfactory  conclusion  without  unnecessary 
expenditures. 

The  contract  for -completing  the  mud  dike  called  for  about  40,000 
cubic  yards  of  mud  filling;  alx>ut  50,000  square  yards  of  sodding,  and 
the  construction  of  one  dam.  The  extension  of  the  dike  rests  on  a 
peaty  sbil,  and  to  prevent  the  percolation  of  water  a  suitable  muck 
ditch  8  feet  wide  and  2  feet  deep  is  to  be  dug  at  the  toe  of  the  seaward 
slope  of  the  dike  for  the  whole  length,  2,600  feet,  of  the  extension. 
The  sodding  covered  by  the  specifications  is  for  the  protection  of  the 
entire  seaward  slope  of  the  dike  wherever  such  protection  of  the  slope 
is  needed. 

The  dredging  steamer  is  specified  to  be  135  feet  long,  30  feet  beam, 
11  feet  depth  of  hold,  draft  light,  not  to  exceed  7  feet,  and  to  carry 
250  cubic  yards  of  sand  on  a  draft  of  10  feet.  She  is  to  have  a  speed 
of  not  less  than  10  miles  an  hour  in  still  water  under  ordinary  steam 
pressure,  the  speed  being  determined  by  a  four  hours'  trial  run  in  deep 
water,  using  a  tested  patent  log. 

Bids  were  opened  on  March  12, 1897.  The  contract  for  the  mud  dike 
was  approved  by  the  Chief  of  Engineers  on  June  7, 1897.  The  work  is 
to  begin  on  or  before  October  1, 1897.  An  earlier  start  was  impractica- 
ble on  account  of  the  very  unhealthful  surroundings. 

The  contract  for  constructing  the  jetties  was  approved  by  the  Chief 
of  Engineers  on  June  10, 1897.  It  calls  for  work  to  begin  on  July  1, 
1897. 

The  contract  for  constructing  the  steam-pump  dredge  was  awarded 
to  The  Bucyrus  Company  on  the  condition  that  they  submit  complete 
supplementary  specifications  meeting  with  the  approval  of  the  engineer 
officer  in  charge.  These  were  to  have  been  submitted  with  their  origi- 
nal bid  according  to  the  formal  specifications  of  March  12, 1897,  but  the 
company  claimed  that  they  had  not  time  to  prepare  them  before  the 
opening.  To  insure  the  best  return  for  the  money  expended,  a  personal 
inspection  of  the  dredge  Oen.  C.  B,  Comstoch,  buUt  by  this  company  for 
the  Galveston  improvement,  was  made.  She  was  working  twenty-four 
hours  a  day  on  the  Galveston  Bar.    An  entire  day  was  spent  aboard, 
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and  careful  note  was  taken  of  her  f^ood  points  as  well  as  her  weak- 
nesses. Based  on  this  information  and  the  thorough  knowledge  of  the 
dredge  Oharleston^  which  was  both  built  and  operated  under  this  office, 
a  set  of  detailed  specifications  was  drawn  up  and  discussed  at  Sodtb 
Milwaukee,  Wis.,  by  myself  and  the  president  and  chief  engineer  of  The 
Bucyrus  Company. 

On  June  21,  1897,  the  above  company  suggested  certain  modifica- 
tions in  these  specifications  and  submitted  preliminary  drawings  of 
the  hull  and  machinery.  These  drawings  were  returned  to  The  Bucyrus 
Gompany  with  farther  suggestions  and  modifications  in  sufficient  detail 
to  permit  their  preparing  the  final  drawings  and  full  detailed  specifica- 
tions. As  soon  as  these  are  received  the  contract  will  be  drawn  and 
submitted  for  final  approval  by  the  Chief  of  Engineers. 

Changes  during  the  year  made  it  advisable  to  modify  the  project  of 
September  4, 1896,  and  accordingly  a  new  project  was  submitted  by  the 
Chief  of  Engineers  on  March  25, 1897,  for  completing  the  improvement 
under  the  above  continuing  contracts.  This  project  was  subsequently 
approved  by  the  Secretary  of  War. 

A  full  and  complete  survey  of  the  bar  and  the  shore  lines  of  North 
Island  and  of  South  Island  as  far  as  Santee  Point  was  made  in  May 
and  June,  1897.  Comparing  this  survey  with  that  made  a  year  ago,  it 
is  seen  that  the  Bottle  Channel  has  deepened  somewhat  and  widened 
greatly  under  the  influence  of  the  partially  completed  portion  of  the 
north  jetty.  The  shore  of  South  Island  has  cut  away  rapidly,  making 
it  imperative  to  begin  work  as  soon  as  possible  on  the  inshore  end  of 
the  south  jetty.  The  sundry  civil  act  of  June  4, 1897,  provided  $350,(M)O 
for  this  improvement,  thns  insuring  the  early  beginning  of  active  work. 
It  is  proposed  to  apply  a  part  of  this  appropriation  to  completsing  and 
closing  up  the  contracts  for  the  mud  dike  and  the  dredging  steamer, 
and  to  expend  the  balance  in  constructing  the  inner  portion  of  the 
south  jetty  to  a  sufficient  height  and  for  a  sufficient  distance  to  throw 
the  current  well  off  the  South  Island  shore,  and  to  raise  and  extend 
the  north  jetty  as  far  as  the  fands  will  permit.  For  details  of  the  work 
done,  reference  is  made  to  the  report  of  my  assistant  engineer,  Mr.  Beid 
Whitford,  who  has  been  in  local  charge  during  the  year  and  has  done 
his  duty  welL 

ThiB  bay  is  tributary  to  the  collection  district  of  Georgetown,  8.  C.  Georgetown 
Ib  its  port  of  entry.    Amount  of  duties  ooUected  in  the  calendar  year  1896,  $0.00. 

Money  statement. 

Jnlyl,  1896,  balance  unexpended $29,044.90 

Amoont  appropriated  by  sundry  civil  act  approved  June  4, 1897 850, 000. 00 


879,044.90 
June  80, 1897,  amount  expended  during  fiscal  year... 12, 183. 04 


July  1, 1897,  balance  unexpended 366,861.86 

July  1, 1897,  outstanding  fiabilities $787.19 

July  1, 1897,  amount  covered  by  uncompleted  contracts..  1, 835, 499. 43 

1,336,286.62 


'  Amount  (estimated)  required  for  completion  of  existing  project 1, 701, 250. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1899 400,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  aoti  of  1866  and  1867  and  of  sundry  civil  act  of  June  4|  1887* 
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Amonnt  and  date  of  all  appropriations  for  this  work  are  as  follows: 

B7  act  of  Congress— 

Appioyed  August  5,  1886 $18,760 

Of  August  11, 1888 100,000 

Approved  September  19, 1890 100,000 

Approved  July  13, 1892 100,000 

Of  August  17. 1894 110,000 

Passed  Junes,  1896 20,000 

Approved  June  4, 1897 850,000 

Total 798,750 

Total  expenditures  including  June  30, 1897,  $431,888.14. 


AMrad  of  propo$aU  for  oon$truoUng  iettios  at  Winyaw  Bay,  South  CaroUma,  roo^ved 
4m  remonse  to  advertisement  dated  Ckarleetonf  8.  u.,  Fe^Mruary  10,  1897,  and  opened 
March  IS,  1897,  hy  Capt.  Frederio  V.  Ahhot,  Corpe  of  Engineere. 


Vane  of  bidder. 


^i^iMi«t^  Dredging  and  Jetty  Co 

Stewart  ContraotlDg  Co 

MoArthnr  Bros.  &  Go 

Q«a  W.  Sgan  it.  Co 

Jna.  L.  G-zun 

Jacob  Friday  ft  Sonf 

lLa.BMS 


Large  stone. 


Per  ton. 


$1.90 
1.89 
1.96 
2.22 
2.18 
2.00 
L67 


Aggregate. 


$286,000 
288,500 
294,000 
888,000 
827,000 
800,000 
236,600 


Small  stone. 


Per  ton. 


$1.90 
L89 
L94 
2.22 
2.18 
2.00 
1.67 


Aggregate. 


$605,000 
661.600 
679,000 
777,000 
768,000 
700,000 
649,600 


BaUaat. 


Per  ton. 


$1.90 
1.89 
1.94 
2.22 
2.18 
2.00 
1.67 


Aggregate. 


$380,000 
878,000 
888,000 
444.000 

486,000 
400,000 
814.000 


of  bidder. 


Aiaii^ma.  Dredging  and  Jetty  Co. 

Stewart  Contracting  Co 

ICeAxthur  Bros,  ft  Go 

Geo.  W.  Sgan  ft  Go 

Jbo.  I*.  G-rfin 

Jaoob  Vridi^  ft  Sons 

ILe.Boee 


Mattress. 


First  design. 


Sqnare 
yard. 


$0.66 
.60 
.90 
.62 
.96 
.90 
.67 


Aggregate. 


$64,166.46 
40,999.80 
74,999.70 
51, 666. 46 
79,166.36 
74,999.70 
47,499.81 


Second  design. 


Sqnare 
yard. 


$0.66 
.62 
.04 
.68 
.96 
.90 
.67 


Aggregate. 


$64,166.46 
61,666.46 
78,838.02 
66,666.44 
79,166.86 
74.999.70 
47,499.81 


Third  design. 


Sqnare 
yard. 


$0.66 
.60 
.92 

.67 
.96 
.88 
.67 


$64.16146 
49,999.80 
76.666.86 
66,883.11 
79,166.85 
78,838.04 
47,499.81 


GRAND  TOTALS. 

,  Dredging  and  Jetty  Go $lt49l,< 

ContractingCo 1,474,666.06 

HeArUinrBiea.ftCo 1,890,999.06 

G«o.W.  BgaaftGo 1,718,166.01 

JBO.L.CM1I1 1,763,499.06 

Jaeob  Friday  ft  Sons 1,688,882.44 

1,241,499.48 


Abeiraot  of  propoedle  for  eompleting  mud  dihe  at  South  Island,  South  Carolina,  received 
in  response  to  advertisement  dated  Charleston,  S,  C,  February  10,  1897,  and  opened 
March  IM,  1897,  hy  Capt  Frederic  V,  Abbot,  Corps  of  Engineers. 


Vame  of  bidder. 


P.SanfbrdBoss 

F.CFishbnme , 

Jaaaes  A.  Bryan , 

H.  8.  Cordes 

rge  W.  Bgan  and  Charles 
Boejiman 


a. 


Muck  ditch. 


Per 

linear 

foot. 


$0.00 
.10 
.26 
.20 

.U 


Total. 


Sodding. 


$284 
620 
650 
620 


Per 

sqnare 

yard. 


$0.16 

.80 

.27 


Total. 


$8,000 

16,000 

9.876 

18,600 

11,000 


DIkeiUL 


Per 
onbic 
yard. 


$0,297 
.80 
.24 
.27 


TotaL 


$11,880 

12,000 

9,600 

10,800 

•,200 


$1,800 

1,600 

876 

1,240 


Grand 
TotaL 


$21,414 
29,120 
21.000 
26,060 

21,484 
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Absiraot  of  propotaU  far  eamtruotimg  ti&am  pump  dredfe,  received  in  reepimae  to  adv§rti9&- 
ment  dated  Charleston,  8»  C,  February  10,  1897,  and  opened  March  12, 1897,  hy  CapU 
IVederie  V,  Abbot,  Corpe  of  Sngineer: 


Name  of  bidder. 


Thompson  C.  6111  ft  Co 

TheBuornuCo 

J<rfmL.6rim 


Price  for 
dredipe. 


a  179, 000 
73,800 
78,000 


•  Infbrmal  bid  by  telegraph. 


JAei  of  eontraati  in  force. 


Kame  of  oontzaotor. 


Jamee  A.  Brvan.. 
BodezlokO.Boss. 


Date  of 
ipproTal. 


Jane  7,1897 
June  10, 1897 


Date  of 
beginning. 


Oct.     1,1897 
July   1.1887 


Date  of 
expiration. 


May     1,1886 
Joly    1, 1908 


COMMBRCIAL  STATISTICS. 


Jrrdeah  and  eHeamncee  of  ve$»eU  and  commerce  at  Oeorgetovm,  8.  C,  from  Janumry  /, 

1888,  to  December  81, 1896, 


ARRIVED. 


■*-      '    * 

Foreign  ports. 

m^x^i 

Year. 

\XMM»W»0. 

American  Teasels. 

Foreign  ressels. 

xuuu. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

No. 

TMw. 

Crew. 

1888 

1889 

1880 

1891 

1892 

1808 

868 
885 
885 
428 
488 
608 
687 
681 
668 

124,165 
128,706 
165,785 
191,851 
215,087 
318. 158 
837,620 
330,020 
397,703 

8,818 
2,920 
3,150 
4,035 
4,810 
4,813 
6,240 
6,886 
6^407 

479 
424 
1,348 
245 
249 
241 
897 
487 

U 

10 

42 

7 

7 

7 

29 

14 

1 
1 
1 

a 

a 

81 
149 
106 
292 
489 

8 

7 

8 

14 

14 

.  865 
368 
392 
428 
458 
507 
574 
583 
688 

124,715 
129,278 
167,287 
192,188 
216,776 
318,397 
889,069 
839,487 
897.788 

1840 

2,943 
3,198 
4,056 
4,881 
4,820 
5.290 
6,460 

1894 

IMS 

8 

888 

81 

1S98 

6,487 

1 

CLEARED. 


1898 

isn 

1898 
1808 
1894 
1896 
1888 


848 
867 
878 
884 


428 
478 
491 
469 


131,716 
126,966 
180,458 
184,562 
187,968 
198,763 
207,447 
809,341 
801,661 


8,786 
8,856 
8,009 
8,986 
4,094 
4,318 
4,626 
4,786 
4,680 


8 
6 
9 
9 
6 
4 
8 
8 
8 


1,836 

1,494 

1,978 

2,719 

1,178 

986 

8.086 

624 

786 


66 

46 


38 
27 
56 

81 


1 
1 

a 
1 

8 

1 
8 


81 
149 
356 
149 
537 
174 
611 


8 

7 
13 

7 
19 

7 
81 


861 


894 
404 
488 
488 

494 
462 


183, 6U 
188,806 
162,791 
167,488 
189,878 
194,928 
210.003 
209,966 
208,897 


8,786 
8,908 
8,14ft 
4,066 
4|146 
4»86t 
4,708 
4,807 
4,608 


Commerce,  foreign  and  domeeOe. 


1888 
1890 
1881 
1883 
1898 
1804 


Yalne  of  ex- 
ports. 


88,125,000 
8, 265. 000 
8,454,000 
8,291,407 
8,988,040 
4, 100, 040 
4,364,169 
4,397,791 
4,034,762 


Valne  of  im- 
ports. 


$8,760,000 
2, 975, 000 
8, 175, 000 
6,885.000 
7,847,568 
7. 849, 575 
7,821,123 
7,890,046 
7,074,691 


Duties  col- 
looted. 


$88.44 


80.64 
11.64 
14.88 
7.23 
46.60 
886.78 


I 


I 

I 


^fm. 


••* 


f 


1 
1 


I 

I 

i 


1 
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Totai  oommerce. 


Tear. 


1888 
1880 
1890 
1891 
1892 


Amount. 


$5,875,000 
0,240,000 
0,829.000 
9,809,077 

11,330,008 


Year. 


1893 
1804 
1895 
1896 


AmotUit. 


$11,449,615 
12,185,282 
12,287,837 
12,009,453 


A.  McP.  Hambt,  Jr.,  Collector. 

COMMBRCIAL  STATISTICS,  WINYAH  BAY  AND  OKORQKTOWN,  8.  C. 


OUTWABD  FKBIODTS. 


pMseogers ^ 

Cotton bale* . . 

Kongh  rice bnahela . . 

Clean  rice barrels.. 

Rice  flonr bushels. . 

Rosin, pitch, and  tar barrels.. 

Spirits  turpentine do.... 

Cross-ties 

Lumber feet  B.  H.. 

Shingles 

Clams barrels.. 

Canned  goods,  pickles,  etc 

Poultry  and  eggs 

Wooland  hides 

MiHcellaneons 

General  merchandise,  grain,  machiner>% 
and  manufactured  products 


Total 


DfWABD  FBKIOHTS. 


General  merchandise,  fertilisers,  ma- 
chinery, rough  rice,  etc , 


Grand  total. 


1806. 


Number,  i  Tons. 


10,000 

10,000 

210.000 

20,000 

15,000 

100,000 

27,000 

252,000 

30,500,000 

20.300,000 

4,000 


2.500 

4,620 

4,400 

150 

82,800 

6,750 

17,640 

50,833 

10,150 

1,000 

83 

1 

7 

625 

10,000 


141, 559 


Value. 


$20,000 

400,000 

210.000 

800,000 

2,250 

240,000 

378,000 

100,800 

457,500 

121,800 

10,000 

10,000 

1,000 

2,000 

25,000 

1,000,000 


1807. 


Number.' 

r- 


3, 278, 850 


29,500  2,950,000 


.!l71,059 


6.228,350 


9,000 

8,000 

300,000 

80,000 

18,000 

140,000 

22,000 

100,000 

20,000,000 

15, 000, 000 

1,500 


Tons. 


2,100 

6,600 

5,870 

175 

28,000 

5,500 

15,000 

38.124 

7,614 

375 

83 

1 

7 

625 

10,000 

120,074 


29,300 


149, 374 


Value. 


$18,000 

320,000 

300.000 

405,000 

2,700 

210,000 

808,000 

25,000 

300,000 

87,500 

8,750 

10,000 

1,000 

2,000 

25,000 

1, 100, 000 


3,067.950 


2, 750, 000 


5.817,950 


luepobt  of  mr.  rkid  whitford,  assistant  engineer. 

United  States  Engineer  Office, 

Georgeiauni,  S.  C,  June  SO,  1897, 

Captain  :  I  have  the  honor  to  report  as  follows  on  Winyaw  Bay,  South  Carolina, 
for  fiscal  year  ending  June  90, 1897 : 

There  was  no  contract  work  done  dnriug  the  year.  Twenty-five  spnr  Jetties  on 
South  Island  Beach,  placed  there  to  collect  sand  on  the  high- water  line,  have  been 
kept  in  repair.  A  break  on  Sonth  Island  Beach  was  stopped  by  building  bulkheads 
across  it  with  sheet  piles.  This  work  was  broken  up  oy  a  severe  storm,  which 
occurred  jost  before  the  repairs  were  finally  completed.  No  farther  attempt  was 
made  to  close  np  this  break,  as  it  was  thought  it  would  be  better  to  wait  until  suffi- 
cient stone  could  be  economically  secured  for  the  purpose,  as  any  wooden  structure 
placed  there  would  not  probably  be  permanent. 

The  grass  sod  on  South  Island  Dike  has  been  kept  watered  so  as  to  promote  its 
(^owth.  Minor  surveys  of  shore  lines,  etc.,  have  been  made  from  time  to  time  dur- 
ing the  year.  This  month  the  survey  of  the  entrance  to  Winyaw  Bay,  including 
Bottle  Channel,  was  made,  and  the  whole  area  thoroughly  and  carefully  sounded.  A 
full  map  of  same  is  sent  herewith  in  another  package. 


remarks. 


By  reference  to  the  aocompauving  map  of  the  survey  just  made,  a  marked  benefi- 
cial change  will  be  noticed  at  the  outer  bar  entrance  to  Bottle  Channel  in  compari- 
son with  last  year's  survey.    The  movement  of  sand  has  been  very  decided  at  that 

BNG  97 ^92 
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particular  place,  the  ohannel  having  widened  from  100  feet  to  625  feet  during  th« 
past  twelve  months.  The  least  depth  in  this  channel  was  9  feet  at  mean  low  "water. 
This  improvement  is  worthy  of  consideration  when  it  is  remembered  that  for  the 
past  several  years  the  depth  was  from  7  to  8  feet  at  the  same  stage  of  water.  From 
the  above  it  would  appear  that  the  action  of  the  north  Jetty  is  all  that  conld  be 
desired  so  far  as  it  has  been  extended.  Forming  a  hasty  conclusion  from  the  past 
year's  improvement,  it  does  seem  that  if  after  the  north  jetty  is  built  up  to  its  fall 
dimensions,  with  the  aid  of  a  suction  dredge,  none  of  the  south  Jetty  will  be  needed 
to  secure  the  depth  wanted  on  the  bar,  but  Just  enough  of  it  built  to  protect  the 
South  Island  shore  from  further  erosion. 

RBCOMMSNDATIONS. 

It  is  respectfully  recommended  that  work  be  continued  on  the  north  Jetty  by 
extending  it  seaward,  and  at  the  same  time  raise  it  and  build  it  to  full  dimensions 
from  the  nigh-water  line  on  shore  as  provided  for  by  the  approved  project,  so  as  to 
guard  against  the  possibility  of  the  sand  on  the  northeast  side  of  the  Jetty  being 
swept  over  its  crest  during  the  prevalence  of  northeast  gales,  and  thus  lessen  the 
depth  of  the  main  channel.  It  is  also  respectfully  recommended-  that  the  mud  dike 
on  South  Island  be  completed  as  soon  as  possible,  and  that  the  south  Jetty  be  began 
without  any  unnecessary  delay,  and  extended  just  far  enough  seaward  to  protect  the 
South  Island  Beach ;  that  it  be  stopped  at  this  point  to  await  the  final  completion  of 
the  north  Jetty,  so  as  to  ascertain  after  watching  the  action  of  the  latter  to  determine 
whether  or  not  a  further  extension  of  the  south  Jetty  will  be  absolutely  needed  to 
secure  the  improvement  desired. 

It  is  also  further  recommended  that  as  an  aid  to  the  work  of  the  jetties,  a  suction 
dredge  of  suitable  draft  and  dimensions  begin  operations  in  Bottle  Channel  so  as  to 
secure  the  desired  depth  there  at  an  earlier  date. 

EMPLOYEES. 

*  •  •  1^  «  •  • 

In  the  necessary  absence  of  the  writer  from  a  part  of  the  annual  survey,  Mr.  William 
Alden  James  had  full  charge,  and  directed  the  work  with  ability  and  dispatch. 

Very  respectfully,  your  obedient  servant, 

Reid  Whitford,  A§$i8iant  Engineer, 
Oapt.  Frederic  Y.  Abbot, 

Corps  of  Engineers,  U.  S,  A. 


M   7. 

IMPROVEMENT  OF  SANTEE  RIVER,  SOUTH  CAROLINA. 

REFERENCE  TO  PAST  REPORTS. 

For  description  of  river,  see  page  916,  Aiinnal  Report  for  1880.  For 
fall  history  of  work,  see  page  1036,  Annual  Report  for  1886.  For  new 
project,  see  page  1184,  Annual  Report  for  1889.  For  map  of  river,  see 
page  1186,  same  report.  For  statement  showing  comparative  cost  of 
dredging  by  contract  and  by  hired  labor,  see  pages  1171  and  1172, 
Annual  Report  for  1896. 

MISCELLANEOUS. 

In  carrying  out  the  projects  of  1880  and  1889,  two  canals  have  been 
dug  connecting  Winyaw  Bay  and  Santee  River.  The  first,  or  Mosquito 
Creek  Canal,  is  30  feet  wide,  3  feet  deep  at  low  water,  about  7  miles 
long,  and  cost  about  $95,000.  The  first  cut  of  the  second,  or  Esther- 
ville-Minim.Creek  Canal,  4.8  miles  long,  50  to  60  feet  wide,  and  6  to  8 
feet  deep  at  low  water,  was  completed  all  the  way  through  by  June  .*^, 
1897,  its  entire  cost  being  about  $130,000.     Much  work,  in  no  way 
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connected  with  the  actual  excavation,  was  necessary  in  catting  a  canal 
through  this  highly  cultivated  rice-producing  region.  Expenditures 
for  these  purposes  must  be  considered  in  order  to  arrive  at  a  just  esti- 
mate of  the  actual  cost  of  dredging. 

The  right  of  way  through  the  Estherville  plantation  was  given  on 
tbe  condition  that  the  irrigation  and  drainage  destroyed  in  the  cutting 
of  the  canal  should  be  replaced  by  another  system  equally  good.  The 
skg^eg&te  expenditures  for  this  purpose  have  been  about  $23,000,  and 
tbe  United  States  holds  a  recorded  release  from  any  further  charges  on 
this  account. 

To  avoid  an  expense  as  great  or  greater  at  the  other  end  of  the  canal, 
the  Daisy  Bank  plantation  was  purchased  at  a  cost  of  $8,000,  including 
$500  expended  for  legal  advice.  Three-fifths  of  the  length  of  the  canal 
is  within  the  boundaries  of  this  plantation  A  large  quantity  of  long 
leaf,  unbled  yellow  pine  lumber  has  been  cut  from  this  land,  sawed  by 
the  sawmill  owned  by  the  United  States,  and  used  in  making  repairs 
to,  and  new  constructions  for,  the  United  States  plant. 

The  canal  intersects  two  roads  which  were  formerly  protected  by  the 
rice  banks  of  the  adjoining  plantations.  These  roads  were  submerged 
at  high  tide  by  the  large  volume  of  water  coming  through  the  United 
States  canal.  To  restore  these  roads  to  a  condition  such  that  they 
could  be  used  for  travel,  much  embankment  and  other  expensive  work 
was  necessary.  This  has  been  accomplished  by  the  expenditure  of 
about  $25,000^  and  the  United  States  now  holds  a  release  from  all  future 
claims  for  maintenance. 

Other  bank  and  ditch  work  incidental  to  the  protection  of  growing 
rice  crops  on  adjacent  plantations  has  cost  about  $5,000. 

A  snag  boat  for  use  on  the  Santee  Eiver  has  been  nearly  completed 
for  about  $5,000. 

The  aggregate  of  the  above  expenditures  for  the  purposes  named  is 
$66,000. 

The  balance,  $64,000,  has  been  expended  in  the  actual  excavation  of 
the  canal. 

OOMPASISON  OF  COST  BT  GONTBAOT  AND  HIBED  LABOB. 

Contract  dredging  was  tried,  the  lowest  bid  being  37^  cents  per  cubic 
yard,  and  even  at  this  price  the  contractor  failed  to  complete  his  con- 
tract. Under  these  circumstances  permission  was  obtained  to  build  a 
dredge  and  do  the  work  by  hired  laber.  A  large  and  a  small  dredge 
have  been  built  for  an  aggregate  amount  of  about  $25,000.  With 
these  two  dredges  481,929  cubic  yards  of  material  (sand,  mud,  and 
clay,  including  4,254  stumps)  has  been  excavated  and  placed  on  the 
banks  well  back  from  the  edge.  Charging  the  whole  of  this  plant  to 
dredging,  the  actual  cost  of  excavation  per  cubic  yard  has  been  $0,133. 
The  plant  has  been  maintained  in  thoroughly  good  condition  and  is 
now  available  for  the  completion  of  the  canal  and  other  work  in  the 
district. 

At  35  cents,  the  lowest  contract  price  per  cubic  yard  bid  for  this  work 
or  for  similar  dredging  in  the  Mosquito  Greek  Canal,  4  miles  distant, 
the  cost  of  this  first  cut  would  have  been  $168,675.15,  as  compared  with 
the  actual  expenditure  of  about  $f>4,000.  The  execution  of  this  work 
by  hired  labor  therefore  resulted  in  a  saving  to  the  United  States  of 
nearly  $105,000  in  cash,  plus  the  value  of  the  efficient  dredging  plant 
it  now  possesses. 
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BPPBOT  ON  ADJAOEin?  BIOE  PLANTATIONS.      • 

The  completion  of  the  first  cut  has  resulted  in  an  almost  continuous 
flow  of  water  at  all  stages  of  the  tide  from  Santee  liiver  to  Winyaw 
Bay.  The  rice  planters  on  Minim  Greek  had  feared  a  contrary  direction 
of  flow,  which  would  have  introduced  salt  water  from  Winyaw  Bay  into 
the  fresh  water  of  Minim  Creek,  from  which  they  irrigate  their  rice 
flelds.  This  would  have  ruined  their  plantations.  As  long  as  the  United 
States  maintains  its  present  canal  banks  above  high  water,  no  injury 
can  result  to  these  plantations. 

Adjacent  to  the  Government  land  (the  former  Daisy  Bank  plantation) 
and  to  the  west  of  it,  lies  the  Hopewell  plantation,  owned  by  Mr. 
William  Miles  Hazzard.  The  large  canal  which  was  formerly  used  to 
drain  both  of  these  plantations  forms  the  boundary  between  them. 
Under  the  State  law  neither  party  can  destroy  the  usefulness  of  this 
canal  for  drainage  purposes  without  properly  recompensing  the  other 
party.  This  boundary  canal  is  now  as  available  as  ever  for  the  drainage 
of  Hopewell  plantation,  and  will  remain  so  as  long  as  the  western  bank 
of  the  navigable  Government  canal  remains  high  enough  to  keep  the 
Daisy  Bank  lands  dry  at  high  water.  This  will  require  constant  main- 
tenance, which  will  cost  about  $2,000  a  year.  The  United  States  must 
eitlier  ;naintain  the  banks  of  its  navigable  canal  or  be  justly  liable  in 
damages  to  Mr.  Hazzard.  A  third  solution  of  the  question  is  offered 
voluntarily  by  him.  He  will  give  the  United  States  a  release  from  all 
friture  claims  if  the  central  canal  through  Hopewell  is  <* slushed"  out. 
This  would  make  tlie  drainage  of  his  lands  entirely  independent  of  that 
of  the  Daisy  Bank  lands.  A  careful  estimate  shows  that  this  can  be 
done  for  a  single  exx)enditure  of  (2,000.  The  justice  and  economy  of 
this  method  are  apparent.  The  ^^  slushing"  or  clearing  out  and  deep 
ening  at  Government  expense  of  a  canal  not  on  lands  owned  by  the 
United  States  requires  antecedent  authority  of  Congress,  and  it  is 
strongly  recommended  that  this  authority  be  given  by  the  insertion  in 
the  next  river  and  harbor  bill  of  a  clause  in  the  item  for  Santee  Eiver, 
explicitly  permitting  this  expenditure  of  $2,000  on  condition  that  the 
full  release  from  ftiture  claims  be  properly  executed  and  recorded  by 
the  owner  of  Hopewell  plantation.  The  bill  should  also  contain  a 
clause  permitting  the  same  arrangement  with  the  owner  of  the  planta- 
tion bounding  Daisy  Bank  lands  on  the  east  if  he  will  give  a  similar 
release  and  have  it  properly  recorded.  The  cost  of  this  "  slushing" 
will  be  the  same  as  for  Hopewell  plantation. 

SNAOama  IN  SANTEE  BIVEB. 

Some  snagging  was  done  between  43  and  98  miles  above  the  month 
of  the  Santee  Biver  itself,  as  snags  had  appeared  there  in  sufficient 
quantity  to  impede  navigation. 

For  details  of  work  done  during  the  year  reference  is  made  to  the 
appended  rei>ort  of  my  assistant  engineer,  Mr.  Beid  Whitford.  The 
table  of  costs  given  in  his  report  is  of  especial  value.  He  has  had  local 
charge  of  all  work  on  this  canal  from  the  beginning,  has  actually  con- 
structed and  assembled  both  dredges  and  their  dump  scows,  and  has 
set  up  and  operated  the  sawmill.  The  large  amount  that  the  United 
States  has  saved  by  making  this  cut  by  hired  labor  is  in  a  great  meas- 
ure due  to  his  constant  presence. 
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This  riyer  is  in  the  oolleotion  district  of  Georgetown,  S.  C.    Georgetown  is  its 
port  of  entry.    Amount  of  duties  coUeoted  in  the  calendar  year  of  IBw,  $0.00. 

Money  statement.  • 

July  1, 1896,  halance  unexpended , $5i,  113.81 

June  30, 1897,  amount  expended  during  fiscal  year 29,126.23 


July  1,1887,  balance  unexpended .*. 24,987.58 

July  1, 1897,  outstanding  liabilities. 1,737.72 


July  1, 1897,  balance  available 23,249.86 


(Amount  (estimated)  required  for  completion  of  existing  project 202, 000. 00 
Amount  that  can  be  profitably  expended  infiscalyear  endine  Juue30, 1899  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

For  tliis  improvement  the  following  appropriations  have  been  made: 


By  act  of  Congress — 

Approved  March  3, 1881 $22,000 

Passed  August  3, 1882 20, 000 

Approved  July  15, 1884 15, 000 

Approved  August5, 1886 18,  750 

Of  August  11, 1888 24,000 

Approved  September  19, 1890.  30,  000 

Total  expenditures,  including  June  30,  1897,  $222,762.42. 


By  act  of  Congress — 

Approved  July  13, 1892 30, 000 

Of  August  17, 18^ 40,000 

PaseedJune  3,  1896 43,000 

Total 247,750 


COMMERCIAL  STATISTICS. 


Articles. 


OUTWABD  FBSXQHT9. 

Cotton bales. 

Rosin barrels. 

Spirits  of  turpentine do. . . 

Thnber pieces. 

Shingles 

Laniber feet. 

Railroad  ties 

Wool pounds. 

Hide« do... 

Seed  oats bnsbels. 

Rice do... 

StAYOS 

Wood cords. 

Game  and  flsh 


Total 


DYWARD  FBBIQHTS. 

Fer  ti  1  izers 

Groceries,  prorisions,  etc 

l>ry  goods 

Boots,  shoes,  etc.... 

Hardware,  implements,  machinery. 


Grand  total. 


1891. 


Number. 


20,000 

140,000 

25,000 

12,000 

8,000,000 

2,000,000 

23,000 

50.000 

15,000 

7,000 

100,000 

500.000 

10,000 


Tons. 


5,000 

24,500 

4.687 

18,000 

1.500 

3,333 

1,010 

25 

8 

210 

2,200 

600 

10,000 

16 


71,588 


7,500 
11,067 
4,000 
4,000 
1.500 


Yalne. 


$850,000 

175,000 

850,000 

60,000 

15,000 

20,000 

6,900 

16,000 

1,500 

4,200 

150,000 

2,600 

12,000 

1,600 


1,663,600 


225,000 
350,000 
225,000 
200,000 
80,000 


100,255  I  2,743,600 


1892. 


Kumber. 


22,000 

150,000 

26.000 

21,000 

3,500,000 

2,000,000 

85,000 

60,000 

20,000 

8,000 

140,000 

400,000 

12,000 


Tons. 


5,600 

30,000 

5,100 

25,200 

1,750 

2,000 

2.800 

25 

10 

184 

3,220 

1,000 

12,000 

34 


88,823 


4,600 
6,600 
4,500 
4,000 
2,000 


^ 


110,523 


Yalne. 


$800,000 

185,000 

356,000 

90,000 

17,600 

20,000 

10,500 

12,500 

1,600 

4,800 

176,000 

2.200 

15,000 

1,700 


1,690,800 


230,000 
330,000 
225,000 
200,000 
100,000 

2,775,800 


1462      UEPORT  OF  THE  CHIEF  OF  ENOINBEBS*  tJ.  S.  ABMT. 


ArttdM. 


OUTWARD  ntBIQHTS. 

Cotton » ImleB. 

Boftin iMurrelB. 

Spirits  of  turpentine do... 

limber pieces. 

Shinfles 

Lumber feet . 

Railroad  ties 

Wool pounds. 

Hides do... 

Seed  oats bushels. 

Rice do... 

Rice,  rough do . . . 

Staves 

Wood cords. 

Qame  and  fish 


Total 


nrWABD  FBBIGHTB. 


General  merchandise 

Fertilizers 

Groceries,  proyisions,  etc... 

Dry  goods 

Boots,  shoes,  etc 

Hardware,  Implements,  etc. 


Grand  total. 


Number. 


22,000 

161,000 

26,460 

23,000 


46,000 
50,000 
20,000 
10,000 


125,000 

500,000 

10,000 


Tons. 


5,500 
85,000 

5,200 
80,400 


3,500 

25 

10 

302 


30,000 

500 

10,000 

45 


102,482 


21,700 


124,182 


Value. 


$700,000 
191,000 
861,000 
181,000 


18,800 

12.500 

12,000 

6,000 


160,000 

2,000 

12,500 

2,800 


1,584,600 


1,085,000 


2,670,600 


1894. 


Kumber. 


15,000 

135,000 

23,0C0 

28,000 

4,000,000 

2,500,000 

62,000 

50,000 

25,000 

11,000 

80,000 


400,000 
15,000 


Tons. 


4,200 

27,000 

4,700 

32.400 

2.000 

2,500 

4,400 

25 

13 

250 

1,600 


1,000 

15,000 

34 


95,128 


4,800 
6,000 
4,000 
8,500 
2,000 


115,428 


Tsloe. 


|67S,000 
iHtei) 

318,000 

143,  on 
so,  000 

25.W 
18, 8» 

12, 509 
2,t« 
4,930 

48, 0» 


1.350.00(1 


250,000 
800,000 
200,000 

mw 

100,000 
2,87S,0« 


Articles. 


OUTWABD  FBKIOHTS. 

Cotton  •• •••••. •• bales.. 

Rosin barrels.. 

Bnirits  of  turpentine do... 

lumber pieces.. 

Lumber..... feetB.  M., 

Railroad  ties 

Wool poondb.. 

Hides do 

Seed  oats bushels.. 

Rice,  rough do... 

Staves 

Wood cords.. 

Game  and  flsh 

Shingles 


Total. 


HrWABD  raKIOHTS. 


General  merchandise,  fertilizers,  groceries,  provisions,  dry  goods, 
hardware,  implements,  etc 


Grand  total. 


1885. 


Number. 


15,000 

140,000 

20,000 

24,000 

3,000,000 

60,000 

60,000 

12,000 

8,000 

160.000 

400.000 

15,000 


5,000,000 


Tons. 


8,750 

24,500 

3,750 

36,000 

8,000 

4,400 

30 

6 

184 

3,520 

1,000 

15,000 

50 

2,500 


97,090 


20,000 


U7,600 


Yslse. 


#450,000 
160.000 
260.006 

motf) 

80.  IW 
«,CO0 

10, » 

5O0 

4.W' 

l»,oou 

4.  coo 
22.000 

2.5ft! 
»,0i» 


1,234,800 


1,000,000 


2,224,*^' 
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^AxtiolM. 


OXTTWAKD  FUIOHT8. 

Cotton balea. 

Rosin barrels. 

Si[)iritii  turpentine do... 

Timber pieces. 

Shinelea 

Lnmoer feetB.M. 

Kailroadties 

TTool pounds. 

Hides do... 

Seed  oats bushels. 

Rice,  roogh do... 

Staves 

Wood cords. 

Game  and  fish 


ToUl 


INWABD  rBKIOBTS. 

Fertilizers 

Dry  goods 

Groceries,  proTlsions,  etc . . . 

Boo  ta,  shoes,  etc 

Hardware,  machinery,  etc. . . 


Grand  total 


18M. 


Nomber. 


1,400 

140,000 

2,500 

24,000 

2,000,000 

2,500,000 

60,000 

50,000 

28,000 

10,000 

100,000 

400,000 

15,000 


Tons. 


3,500 

28,000 

6,250 

48,000 

1,000 

4,166 

4,200 

25 

14 

230 

2,200 

400 

15,000 

150 


113, 135 


5,000 
3,500 
6,000 
3,500 
3,000 


Value. 


$427,000 

172,000 

375.000 

06,000 

8,000 

25,000 

15,600 

6,000 

1,500 

4,000 

05,000 

2,000 

15,000 

7,500 


1,249,600 


200,000 
175,000 
280,000 
150,000 
150,000 


134, 185 


2.204,600 


1807. 


i^umber. 


15,000 

150,000 

28,000 

12,000 

2,000,000 

2,500,000 

50,000 

70,000 

2,900 

12,000 

130,000 

300.000 

15,000 


Tons. 


4,000 

30,000 

7,000 

24,000 

1,000 

2,500 

3,500 

35 

14 

192 

21,125 

600 

17,250 

90 


111,  306 


7,500 
3.70O 
7,000 
1,500 
8,200 


134,206 


Value. 


$480,000 

175, 000 

305,000 

80,000 

8,000 

25,000 

12,500 

10,500 

1,740 

4,200 

130,000 

22.000 

15,000 

9,000 


1, 367, 940 


210,000 
135, 000 
187,000 
100,000 
160,000 


2, 159, 940 


rxpobt  of  mr.  reid  whitford,  assistant  engineer. 

United  States  Engineer  Office, 

Oeargetown,  S.  C,  June  30, 1897, 

Captain  :  I  have  the  honor  to  report  as  follows  on  Santee  Biver,  South  Carolina^ 
for  year  ending  Jane  30,  1897 : 

Dredge  No.  li  owned  and  operated  by  the  United  States,  resomed  work  November  3, 
1896,  at  Station  186+50,  and  on  March  31, 1897,  completed  the  first  cut,  50  to  60  feet 
w^ide  and  about  6  to  8  feet  deep  at  low  tide,  to  Minim  Creek,  having  cut  a  distance  of 
6,950  linear  feet,  removing  94,517  cubic  yards  of  material  and  657  stamps.  Immedi- 
ately after  reaching  Minim  Creek  the  dredge  turned  back  and  commenced  to  reexca- 
vate  certain  portions  of  the  first  cut,  which  had  become  shoaled  up  from  cavinff 
banks  and  other  causes.  In  this  way  there  were  removed  62,293  cubic  yards  of 
material  and  44  stumps,  making  a  tot%l  of  156,810  cubic  yards  and  701  stumps  for 
the  year.  Excavated  anead  of  dredge,  to  facilitate  its  progress,  at  intervals  between 
Station  187  and  Minim  Creek,  30,821  yards  of  material. 

As  the  dredge  approached  Minim  Creek  the  hard,  compact  sand  underlying  the 
mud  surface  became  exceedingly  difficult  to  dig,  the  wear  on  the  machinery  oeing* 
intense,  several  serious  breakdowns  occurring,  but  they  were  promptly  repaired,  and 
work  again  progressed  after  a  short  delav.    Map  of  the  canal  is  sent  in  another 
package,  showing  the  amount  of  work  so  far  completed  and  that  left  to  be  done. 

Seven  hundred  and  fifty  linear  feet  of  Daisy  ^ank  roadway  embankment  was 
dressed  to  a  bottom  widtn  of  36  feet,  top  width  16  feet,  and  height  of  4  feet  above 
high  water,  completing  roadway*embankmeut  of  1,250  feet  dressed. 

The  Government  sawmill  was  kept  in  operation  during  most  of  the  year,  and  sawed 
a  total  of  216,309  feet  B.  M.  of  lumber,  which  has  been  economically  used  in  repairs 
in  reconstruction  of  ^lant.  One  thousand  one  hundred  and  twenty-seven  saw  lo^ 
were  cut;  also  1,642^  cords  of  wood.  There  were  hauled  1,191  saw  logs  to  the  mill 
and  l,436i  cords  of  wood  to  canal  bank. 

Dredge  No.  2,  which  at  first  was  temporarily  equipped  for  building  np  the  roadways, 
has  been  rearranged  and  a  new  outfit  similar  to  that  of  dredge  No.  1,  but  very  much 
smaller  and  lighter,  furnished  by  the  Osgood  Company,  assembled  and  placed  in  the 
hull.  This  wOl  make  dredge  No.  2  a  very  serviceable  and  handy  machine  for  doing 
such  -work  in  the  canal  as  would  be  expensive  for  dredge  No.  1  to  undertake.  The 
Daisy  Bank  rice- field  banks  were  built  up  and  maintain^  to  protect  the  neighboring 
cultivated  rice  fields  from  being  fiooded  by  water  from  the  United  States  canal. 
This  has  proven  a  considerable  item  of  expense.  Additional  shelters  were  constructed 
at  the  sawmill  for  the  better  protection  of  United  States  property,  all  of  which  was 
concentrated  at  that  point.  Travel  was  kept  uninterrupted  at  the  EstherviUe  and 
Daisy  Bank  public  roads  where  cut  by  the  United  States  canaL 
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The  Santee  River  proper  becoming  so  badly  obstracted  in  its  channel 
points  98  miles  and  43  mues  above  its  month  as  to  seriously  interfere  with  the] 
tion  of  the  regular  river  steamers,  snagelng  operations  were  carried  on 
places.    There  were  removed  trom  the  channel  144  logs,  80  stnmps,  and  11 
snaes.    Each  obstruction  cost  approximately  57  cents  for  removal.    The^mprc 
of  the  channel  thus  made  was  so  marked  that  captains  and  owners  of  st-eamersj 
on  the  river  expressed  themselves  strongly  as  being  highly  pleased  with  tl 
done. 

Cross  sections  and  levels  of  the  canal;  together  with  minor  surveys,  wei 
from  day  to  day  throughout  the  year.     Daily  tide-gauge  observations  were 
at  both  the  Santee  and  Winyah  Bay  ends  of  the  canal,  and  the  whole  ci 
superintended. 

To  preserve  the  health  of  United  States  employees  at  the  sawmill  a  cistern  oi 
and  cement  was  constructed,  having  a  capacity  of  about  8,000  gallons  of  pure 
iuff  water,  at  a  cost  of  $471.39.    Taking  all  the  foregoing  expenses  into  coi 
ation,  the  cost  of  dredging  per  cubic  yard,  including  stumps,  was  about  18^' 
The  actual  cost  of  dredging,  excluding  all  work  except  dredging  proper  and  ii 
ing  wear  and  tear  and  maintenance  of  plant  and  necessary  superintendence 
about  5|  cents  per  cubic  yard,  including  stumps. 

The  aggregate  amount  expended  by  this  office  for  the  past  year  was  $2S,\ 
divided  as  follows : 

Excavating  6,950  linear  feet  main  canal,  removing  94,517  cubic  yards  and 

657  stumps,  at  a  cost  of  5f  cents  per  cubic  yard $5, 

Redredging  9,475  linear  feet  main  canal,  removing  62,293  cubic  yards  and 

44  stumps,  at  a  cost  of  5|  cents  per  cubic  yard 3, 

Excavating  30,821  cubic  yards  material  ahead  of  dredge  by  hand,  at  a. cost 

of  5f  cents  per  cub ic  yard a 1, 

Dressing  750  linear  feet  of  Daisy  Bank  bank  roadway  embankment,  at  a 

cost  of  20  cents  per  linear  foot II 

Removing  421  obstructions  from  Santee  River,  at  57  cents  each 

Sawed  216,309  feet  B.  M.  lumber,  at  $5  per  M  feet 1, 

Cutting  1,127  saw  logs,  at  5  cents  each 

Hauling  1, 191  logs  to  sawmill,  at  a  cost  of  40  cents  each 41 

Cutting  l,642i  cords  wood  for  fuel,  dredges,  etc.,  at  40  cents  per  cord 

Hauling  1,436^  cords  wood  to  canal,  at  40  cents  per  cord 51 

Building  up  and  maintaining  Daisy  Bank  rice-field  banks Ai 

Rearranging  dredge  No.  2  with  new  excavating  equipment 1, 8J 

Building  additional  shelters  for  United  States  propeity 5i 

New  equipment  for  snag  boat,  Santee  River 1, 521 

Constructing  8,000-gallon  cistern  at  a  cost  o^ 47j 

Tide-^anee  observations,  cross  sections,  and  minor  surveys 

Running  launches  and  towing  lighters  in  canal 

Miscellaneous  work,  including  minor  repairs  to  and  care  of  property  and 

maintenance,  and  maintaining  travel  across  canal 5, 5i 

Superintendence,  which  includes  assistant  engineer's  pay 2, 926^] 


VJ 


1 


Total 28,864.^ 

The  entire  amount  which  has  been  expended  on  dredging  strictly,  with  the 
ning  of  iirst  cut  to  its  completion  by  United  States  dredgiufi^  plant,  over  a-distanc( 
about  4.8  miles,  was  $23,766.08.    The  aggregate  number  of  cubic  yards  of  matei 
removed  was  481,929,  and  the  aggregate  number  of  stumps  remov<ed  was  4,2 
which  makes  the  average  cost  per  cubic  yard,  including  stumps,  about  4.9  cents. 

RKMARKS. 

As  will  be  seen  from  the  cost  of  excavation,  the  dredge  owned  and  operated 
the  United  States  has  done  tho  work  with  decided  economy  and  advantage  to  tl 
.  Government.    By  way  of  comparison  it  may  be  well  to  mention  here  that  previo4  -^ 
contract  work  for  excavations  on  this  canal  cost  the  United  States  Government  ST 
cents  per  cubic  yard,  exclusive  of  superintendence.    The  marsh  land  through  whi< 
for  tho  most  part  the  canal  passes  consists  of  mad  and  solid  cypress  stumps,  a  grei 
deal  of  tenacious  pipe  clay  intermixed  with  hard,  compact  sand,  which  is  natural] 
hard  to  penetrate  with  the  dredge's  dipper,  and  also  exceedingly  troublesome 
dump.    The  dredge  at  present  engaged  on  this  work  is  an  Osgood  dipper  or  soo 
machine,  the  capacity  of  whose  scoop  is  about  If  ^ards  when  level  fuU  to  the  brii 
Mosquito  Creek  Canal  has  continued  to  be  indispensable  to  the  public  tradii 
between  the  Santee  River  and  Georgetown,  awaiting  the  opening  of  Estiiervillt 
Minim  Creek  Canal.    As  soon  as  the  Estherville-Minim Creek  Canal  was  opened  \n\ 
Minim  Creek  and  the  Santee  River  water  was  allowed  to  enter  it,  simultaneous  ti< 
observations  were  taken  throughout  several  tides  at  ten  different  points  betwec 
Minim  Creek  and  Winyah  Bay.    These  observations  showed  that  the  water  frol 
Santee  River  ran  continually  over  into  Winyah  Bay  during  nearly  both  the  ontil 
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ebb  and  flootl  tide.  This  proves  that  there  is  no  possibility  of  Winyah  Bay  water 
ever  entering  Santee  River  through  the  canal.  Since  then  other  observations  have 
been  made  by  watching  the  flow  of  the  water,  and  the  whole  tendency  of  it  is 
toward  Winyah  Bay  from  Santee  River. 

RECOMMENDATIONS. 

It  is  respectfally  recommended  that  dredging  the  Estherville-Minim  Creek  route 
be  continued  by  the  dredge  owned  by  the  United  States  and  hired  labor,  and  that 
the  canal  be  wiclened  to  iSo  feet  on  top  and  80  feet  on  bottom,  maintaining  not  less 
than  6  feet  at  dead  low  water.  It  is  also  recommended  that  a  good  channel,  with  at 
least  80  feet  width  and  4  feet  depth  at  dead  low  water,  be  secured  and  maintained  in 
the  Santee  River  proper,  so  as  to  permit  steamers  to  run  uninterruptedly  throughout 

the  whole  year. 

«  *  #  #  #  .  #  # 

Very  respectfully,  your  obedient  servant, 

Reid  Whitford,  Aasittant  Engineer. 

Capt.  Frederic  Y.  Abbot, 

CorpB  of  Engineers,  U.  S,  A. 


M8. 

IMPROVEMENT  OF  WATEREE  RIVER,  SOUTH  CAROLINA. 
REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examination  see  page  914,  Annual  Report  for  1880. 
For  map  of  river  see  page  1190,  Annual  Eeport  for  1889. 

WORK  OF   PAST  YEAR. 

The  Buag  boat  was  run  over  the  river  at  intervals  during  the  year 
and  kept  the  channel  in  good  condition. 

The  appropriation  of  September  19, 1890,  completed  the  amount  that 
this  improvement  was  estimated  to  cost.  Since  that  time  $10,000  has 
been  appropriated  for  maintenance.  While  the  river  has  actually  been 
kept  open  for  this  sum,  it  has  not  been  able  to  pay  its  fair  share  of  the 
expenses  of  maintaining  the  snag  boats.  As  previously  reported, 
$6,500  per  year  is  the  amount  that  is  needed  for  maintenance.  For 
details  of  work  done  reference  is  made  to  the  report  of  my  assistant 
engineer,  Mr.  Eeid  Whitford,  who  has  been  in  local  charge  during  the 
year. 

This  river  is  tributary  to  the  collection  district  of  Georffetown,  S.  C.    Georgetown 
is  its  port  of  entry.    Amoant  of  duties  collected  in  the  calendar  year  1896,  $0.00. 

Money  statement. 

Jnly  1, 1896,  balance  unexpended $5, 454. 37 

June  30,  1897,  amount  expended  during  fiscal  year 2,660.96 

July  1,  1897,  balance  unexpended 2,793.41 

July  1,1897,  outstanding  liabilities 256.60 

July  1,  1897,  balance  available 2,536.81 

'  Amonnt  that  can  be  profitably  expended  for  maintenance  in  fiscal  year 

ending  Jane  30,  1899 6,500.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress —  • 

Approved  Mafch  3, 1881 $8, 000 

Passed  August 2, 1882 15,000 


Approved  July  6, 1884 6,000 

Approved  August  5, 1886 7,  oOO 

Of  August  11, 1888 12,000 

Approved  September  19, 1890.  12,500 


By  act  of  Congress —    , 

Approved  July  13,  1892 2, 500 

Of  August  17,  1894 2,500 

Passed  June  3, 1896 5,000 


Total 70,000 

Total  expenditures,  including  Juno  30,  1897,  $67,206.59. 
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COMMIERCIAL  8TATI8TICB. 


1891. 


Artlcl6«. 


Nam- 
ber. 


OUTWAXD  FRBIOHTS. 

Cotton .bales.. 

Cotton-seed  oil barreU.. 

Cotton-eeed  meal 

Cotton-seed  hulls 

Cotton  seed bushels.. 

Rosin barrels.. 

Rice,  rough , bushels.. 


416 
270 


Total 


INWABD  FRUOBTB. 

General  merchandise 

Grand  total 


1,000 

1.000 

10,000 


Tons. 


Value. 


104 
54 

a7i 

10 

15 

175 

220 


$20,750 

3,780 

605 

25 

300 

1.250 

12,500 


39,210 


400         12,000 


1,0054       51,210 


1892. 


Num- 
ber. 


617 
395 
135 


3,600 
7,000 


Tons. 


154 
91 
135 
16 
200 
700 
l«i 


788 


2,244 


Vidv. 


2.91 
7.8 

am 

4&M 


39,  Mi 
MM 


Articles. 


OUTWASD    FBBIOHTB. 

Cotton bales.. 

Stayes 

Rosin barrels.. 

Cotton-seed  oil do...-. 

Rice,  roagb bushels.. 

Cypress  logs 

Fertilisers 

Oak  stayes 

Ti.«»  /tons... 

^•y ibales.. 

Cottonseed tons.. 

Llnters 

Cotton-seed  hulls tons.. 


Num- 
ber. 


570 


Total 

XNWAKD    VRBIOBTS. 

Greneral  merchandise  and  supplies. 
Grand  total 


18,000 

470 

10,000 


7,000 
12 


483 
30 
20 


1803. 


Tons. 


Value. 


143 


3,600 
112 
230 


17 
12 


$20,950 


36,000 

8,190 

10,000 


Num- 
ber. 


1894. 


Tons.    '    Vslor. 


I 


500 

5,000 

1,400 

378 

500 

8,000 


42   . 

916  ! 


483 

10,626 

8 

600 

20 

60 

27 


4,625 


86,684 


1,617        31,045 


6. 242       117. 729 


125 
10 

196 

91 

10 

16,000 

200 


$15. 'C» 

4  72:- 

40>' 
4.1 


6 
25 


!>4 


16,730 


1,345 


18,075 


67.4:4 


26,9'V 


W.SSt 


Articles. 


OUTWABD  FBBIOBT8. 

Cotton bales. 


Staves 

Rosin barrels. 

Rico,  rough b u  ah e  la . 

Cvpress  timber sticks. 

Fertilizers  from  cottonseed  mills sacks. 

Other  produce 


Total. 


INWABD  rBKIGUTS. 


Oeneral^erchandise. 
Grand  total 


1895. 


Number.      Tons 


450 

10,000 

1,100 

1,000 

10,000 

2,000 


112 
10 

198 

22 

20,000 

200 
40 


20,577 


1,120 


21,697 


V»lu., 


$13.51 

i.3" 

50.  iw 
4.9; 


71, 5f 


56.  OC" 

127. 56J 
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Chmmeroial  statistics — ContiDned. 


ArtioleB. 


OUTWABD  FBBIQBTBi« 


Cotton 

Linters 

Cotton-seed  oil... 

Cotton  seed 

Hay 

Cotton-aeed  meal. 

Fertilizers 

Timber 

Grain 


.bales. 


.barrels. 
...bales. 


..sticks, 
.bushels. 


ToCal. 


nrWAAD  FBBIGHT8. 


General  mert-bandise. 
Fertilisers 


Grand  total. 


1896. 


Knmber. 


400 
400 
600 


4,000 


16,000 
6,000 


Tons. 


100 
100 
142 
700 
200 
126 
1,500 
30,000 
126 


32,082 


1,510 
500 


36,002 


Yalne. 


$16,000 

1,200 

9,000 

14,700 

4,000 

3,126 

37,500 

60,000 

2,500 


148,025 


75,500 
10,000 


233,525 


Articles. 


OUTWABD  FBEIGHTS. 


Cotton ... 

Cotton-aeed  oil... 

Cotton  seed 

Hay 

Cotton-aeed  meal. 

Oate 

Kioe.  roiiisb 

Cottou-aeed  balls. 
Timber 


..bales, 
.barrels. 


.bales.. 


.bashels. 
....do... 


.sticks. 


Total 


ENWABD  FREIQHTS. 


Fertilisers 

General  merchandise. 


Grand  total. 


1897. 


Number. 


500 
560 


2,000 


6,000 
6,000 


20,000 


Tons. 


100 
126 
800 
100 
200 
115 
110 
20 
40,000 


41, 570 


1,000 
1,200 


43,770 


Value. 


$15,000 
6,000 
9,600 
2,000 
4,000 
2,000 
6,000 
200 
80,000 


122,800 


20,000 
60,000 


202,800 


bbpobt  of  mr.  bbid  whitford,  assistakt  bngikebr. 

Unitkd  States  Ekginbbr  Officb, 

Oeorgetowfit  S.  C,  June  SO,  1897. 

Captain:  I  have  the  honor  to  report  as  follows  on  Wateree  River,  Sooth  Carolina, 
for  fiscal  year  ending  Jnne  30, 1897 : 

Snagging  and  clearing  banks  where  most  nrgently  needed  were  done  at  intervals 
daring  the  year  between  the  month  of  the  river  and  67  miles  above  to  Camden,  the 
head  of  navigation.  The  foUowiDg  obstractions  were  removed:  From  the  chnniiel, 
280  logs, 76  stumps, 329  large  snags,  5  cords  small  snags;  from  the  banks  80  treen  and 
4  cords  of  brush  were  cot.  Of  the  total  amount  expended,  nine-tenths  were  used  on 
the  channel  and  one-tenth  on  the  banks.  The  removal  of  each  obstruction  cost, 
approximately,  24  cents. 

BBMARK8. 

New  obstmotiona  are  oontinnallF  forming  in  this  stream.  It  will  reqnire  at  least 
$6,000  per  year  to  maintain  a  good  navigable  channel  over  this  river.  The  current 
earriea  lar^e  quantities  of  drift,  which,  lodging  along  the  banks,  form  new  obstruc- 
tions. This  stream  requires  continual  care  ana  watchfulness  to  prevent  it  becoming 
impassable.  It  has  plenty  of  width  and  depth,  there  being  not  less  than  4  feet  depth 
at  dead  low  water  between  its  month  and  Camden,  for  excellent  navigable  purposes. 
One  of  the  self-propelling  snag  boats  left  Georgetown  in  April,  passed  throngh  the 
Estherville-Minim  Creek  Canal,  and  arrived  at  Camden,  a  distiince  of  216  miles  from 
Georgetown  by  this  route,  in  about  three  days.  The  snag  boat  made  several  stops 
along  the  way  to  remove  obstructions.  The  boat  is  about  75  feet  long,  20  feet  beam, 
having  a  draft  of  4  feet.  No  difficulty  was  experitMiced  in  making  the  trip,  and  this 
proves  the  practicability  of  inside  navigation  from  the  upper  Wateree  to  Georgetown. 
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R9COMHBKDATION8. 

It  is  respeotfully  recommended  that  a  good  channel  be  maintained,  so  that  steama 
can  be  rnn  thronghont  the  whole  year  to  Camden. 

•  •  •  •  «  •  t 

Very  respectfaUy,  yoor  obedient  servant, 

Reid  Whitford,  AatUiant  Engiim 
Capt.  Fredkric  V.  Abbot,  i 

Corps  of  Engineers,  U,  8,  A, 


M  9. 

IMPROVEMENT  OF  CONGAREE  RIVER,  SOUTH  CAROLINA, 
REFERENCE  TO  PAST  REPORTS. 

« 

For  preliminary  examination  see  page  1140,  Annual  Report  for  ISS^ 
For  map  of  river  see  page  1194,  Annual  Report  for  1889.  For  project 
and  estimate  for  lock  movable  dam  at  Oranby,  see  page  1184,  Audq^ 
Report  for  1896. 

WORK  OF  PAST  YEAR. 

The  snag  boat  was  run  over  the  river  a  few  times,  and  kept  it  in  satV 
navigable  condition. 

Appended  to  this  report  is  a  valuable  statement  of  the  manufactorlBg 
and  commercial  statistics  of  Columbia,  which  is  situated  at  the  he»i| 
waters  of  the  Coiigaree  River.  ' 

For  details  of  work  done,  reference  is  made  to  the  report  of  my  assij^t . 
ant  engineer,  Mr.  Reid  Whitford,  who  has  been  in  local  oharge  dntii^'r' 
the  year. 

This  river  is  tribntary  to  the  collection  district  of  Georgetown,  S.  C.    Georgeto'ri 
is  its  port  of  entry.    Amount  of  duties  collected  in  the  calendar  year  1896,  I0.00> 

Money  statement 

July  1, 1896,  balance  unexpended $3,089^ 

June  30,  1897,  amount  expended  during  fiscal  year 1?  ^^^ 

July  1,  1897,  balance  unexpended ^'^'•-: 

July  1,  1897,  outstanding  liabilities 1*^' 

July  1,1897,  balance  available 1.^'* 

{Amount  (estimated)  required  for  completion  of  existing  project "^^  nnn  ii 
Amount  that  can  be  proh  tably  expended  in  fiscal  year  ending  June  30, 1899    20, 00^ 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

For  this  improvement  the  following  appropriations  have  been  ma^^ 

By  act  of  Congress —  ^  ^, 

Approved  August  6,  1886 : ^% 

Of  August  11,  1888 W 

Approved  September  19,  1890 ;'rt^ 

Approved  July  13,  1892 J'rt, 

Of  August  17,1894 J'v, 

Passed  June  3,  1896 Jl^ 

Total ^^' 

Total  expenditures,  including  June  30,  1897,  $29,321.93. 
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COMMEBCIAL  STATISTICS. 


Articles. 


oxrrwASD  fbeiobts. 

otton bales.. 

pirita  of  tarpentine barrels. 

,00111 .....do... 

[»y bales.. 

otton  seed tons. 


Total 

nnr ABD  frbiobtb. 

reneralmerohandlse 

Grand  total 


1891. 


Num- 
ber. 


100 

218 

8,200 


Tons. 


25 

41 

1,436 


1,501 


000 


2,401 


Value. 


$5,000 

4,800 

11,480 


20,840 


27,000 


47,840 


1892. 


Knm- 
ber. 


150 

303 

10,075 


Tons. 


38 

30 

2,743 


275 


3,086 


000 


3,686 


Articles. 


OXJTWABD  FBBIOHT8. 

Cotton bales. 

Splrita  of  turpentine barrels. 

Rosin do... 

Hay bales. 

Cottonseed tons. 

Timber sticks. 

Granite cable  yards. 


Total 


ZZrWABD  FBEIOHTB. 

Gsnend  uierchandise 

Grand  total 


1893. 


Nam- 
ber. 


226 
260 
6,600 
600 
600 


Tons. 


56 

60 

1,800 

76 

600 


1,981 


800 


2,781 


Value. 


$7,875 
8,750 

13,000 
1,500 
6,000 


31, 125 


40,000 


71,125 


1894. 


Num- 
ber. 


200 
1,600 


8,000 
1,200 


Tons. 


50 
224 


6,000 
1,600 


7,774 


200 


7,974 


Articles. 


OUTWABD  VBXIOHTB. 

Cotton bales. 

Cotton  seed sacks. 

Cotton  •seed  mea. do... 

Kosin barrels. 


Timber...  . 
Total. 


.sticks. 


INWARD  FBEIGHTS. 


General  merchandise. 
Grand  total 


1895. 


Number. 


300 
8,500 

350 
2,000 
4,000 


Tons. 


75 
350 

18 

350 

8,000 


8,793 


200 


8,903 


Value. 


$5,250 

7,575 

16,460 


2,760 
32,025 


30,000 
62,025 


Value. 


$3,500 
1.760 


18,000 
7,500 

30,760 


10,000 
40,760 


Value. 


$8,000 

3,600 

700 

2,600 

20,000 


35,700 


10,000 
45,700 
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Commercial  ftoHf  (io8— Contlnned. 


Articles. 


OUTWABD  FBKIOBTB. 


Cotton 
Ro«iD  . 


.baorels. 


Spiritu  tarpentine 

Hay bales. 

GraiD buahelH. 

Lamber feet  B.  M. 

Starea: 

Oak 

Pine 

Timber atioks. 


Xnmber. 


500 

2.300 

flOO 

11.300 

8,500 

120,000 

135,000 

100,000 

7,000 


Total 


nrWABD  rEUOHTS. 


Fertiliaers 

Croneral  merohandiae. 


Grand  total. 


Articles. 


OUTWABD  FBBIOHT8. 


Cotton 
Boflin 


balea. 

barrels. 

Spirits  turpentine do . . . 

Hay bales. 

Grain bnahels. 

Staves,  oak  and  pine 

Timber stickb. 


lUO 

1,000 

200 

1.200 

1.500 

40,000 

20,000 


Total 


INWABD  FXXIOBT8. 


General  mercbandise. 
Fertilitera 


Grand  total 


1806. 
Tons. 


125 
400 
150 
6«5 
170 
200 

337 

100 

14,000 


16,107 


60O 
1.60O 


Tslaa 


5.75 
9.  DO 
11,31 
IS 
2.« 

se 

28,  W 


iQ.M 


80,  U 


18,307  .      17S,m 


1897. 


Nnmber. ,    Tons. 


20 

200 

40 

60 

87 

100 

40.000 


40,467 


300 
100 


40,857 


Value. 


$3,000 
2,000 

1.3W 

3.  at 


9a,w 


15.  Off 

2,  one 

110,ll» 


report  ov  mr.  reid  whitford,  assistant  rnoinebr. 

United  States  Engineer  Office, 

Georgetown^  S,  C,  June  SO,  1897, 

Captain  :  I  have  the  honor  to  report  as  follows  on  Congaree  River,  Sonth  Carolina, 
for  fiscal  ^ear  ending  June  30,  1897. 

Woric  was  carried,  on  at  intervals  and  such  obstructions  were  removed  as  most 
interleied  with  navigation.  This  consisted  of  60  logs,  39  stnnips,  58  large  snags 
removed  from  the  channel  and  8  trees  cut  Arom  the  banks. 

Of  the  total  amount  expended  nine  and  one-half  tenths  were  used  on  the  chaont'l 
and  one-half  tenth  on  the  banks.  The  removal  of  each  obstruction  cost  approxi- 
mately 50  cents. 

The  snag  boat  intended  to  work  on  this  stream  was  most  needed  during  the  year 
on  the  other  rivers,  consequently  only  a  small  amount  of  work  could  be  done  on 
the  Congaree.  Operations  will  be  continued  on  this  stream  during  the  low  wateif 
of  the  next  fiscal  year,  when  it  is  expected  that  a  great  deal  more  good  will  be 
accomplished. 

REMARKS. 

It  is  still  expected  that  a  regular  line  of  steamers  will  soon  be  run  on  this  river, 
when  the  people  at  Columbia  and  along  its  banks  will  get  the  relief  that  they^ 
badly  need  in  the  way  of  wat(*r  transportation.  While  the  project  proposen  to  seour« 
a  thoroughly  cleared  channel  of  4  feet  depth  over  the  navigable  length  of  the  river, 
no  effort  nas  yet  been  made  t-o  accomplish  that  by  removing  the  sand  shoals,  several 
in  number,  which  might  he  done  without  much  difficulty  by  dredging.  Yearly 
appropriations  so  far  have  been  entirely  inadequate  to  permit  such  work.    There  ia 
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»BS  than  4  feet,  poaaibly  not  more  than  2  feet  depth  at  these  places,  daring  dead 
>w  water.    These  shoals  interfere  very  greatly  with  navigation,  and  should  be  by 

II  means  removed  either  by  snotion  or  scoop  dredging.  For  the  most  part  tbe  Con- 
aree  is  deep  enongh  to  accommodate  river  steamers  of  large  size.  It  is  indeed  a 
lisfortnne  that  no  regular  schedule  for  the  running  of  boato  can  be  carried  out  so 
9Dg  as  these  shoals  exist,  preventing  the  passage  of  boats  at  low  water.  After  the 
mprovement  is  completed  $6;000  at  least  will  bo  required  for  its  maintenance  yearly. 

RBCOMMKNDATIONS. 

It  18  respectfully  recommended  that  a  good  channel  be  provided  and  maintained 
o  :i  <1epth  of  4  feet  and  80  feet  wide  at  low  water,  so  as  to  permit  steamers  to  run 

III  interruptedly  throughout  the  whole  year,  from  the  mouth  of  the  river  to  at  least 
xranby  Landing,  but  better  still  to  Gervais  Street  Bridge  at  the  city  of  Columbia. 

*     *     The  Congaree  is  of  very  great  importance  in  the  commerce  of  South  Caro- 
ina,  and  its  improvement  would  be  of  vast  benefit. 

Very  respectfully,  your  obedient  servant, 

Rbid  WurTFORD,  AMistant  Engineer, 
Capt.  Frbdkuic  V.  Abbot, 

Corps  of  Engineers f  U,  S,  A. 


M  lo. 


IMPROVEMENT    OF   HARBOR  AT    CHARLESTON,    INCLUDING    SULLIVAN 
ISLAND  AND  MOUNT  PLEASANT  SHORE,  SOUTH  CAROLINA. 

REFERENCE  TO   PAST   REPORTS. 

¥or  hiatory  of  oi)eratioD8  up  to  Jane  30,  1888,  see  page  970,  Annual 
Rt»port  for  1^88.  For  modified  project,  including  estimates,  see  page 
1150,  Annual  Beport  for  1889.  For  full  history  of  all  operations  up  to 
and  including  the  completion  of  the  jetties,  with  full  discussion  of  the 
jiroject  and  costs,  see  page  1189,  Annual  Beport  for  1896. 

WORK  OP  PAST  TEAR. 

The  dredge  was  kept  at  work  during  the  year,  being  overhauled  and 
repaired  twice,  once  on  account  of  a  break  in  the  bedplate  of  her  main 
engine,  and  once  for  the  regular  annual  calking  and  sheathing  of  bins, 
and  fitting  of  dump  gates.  Toward  the  end  of  the  year  some  stone- 
work was  done  at  the  inner  end  of  tbe  North  Jett}*^  to  strengthen  its 
shore  connection  and  to  preserve  the  Government  reservation  from 
erosion. 

SURVEYS. 

All  depths  discussed  and  shown  on  the  maps  are  given  in  feet  at 
mean  low  water. 

Two  surveys  were  made  during  the  year  which  showed  that  the 
ieepening  of  the  entrance  was  continuing  in  a  very  satisfactory  man- 
oer.  At  the  time  of  the  annual  survey,  June  t>,  the  regular  entrance 
channel  on  the  range  of  St.  Pliilips  Church  Light  and  Sumter  Light' 
had  a  center  depth  of  19^  feet,  with  a  width  between  18-fo()t  curves  of 
175  feet.  As  soon  as  the  extreme  outer  shpal  is  passed  this  range  car- 
ries vessels  through  water  not  less  than  22  feet  deep  at  low  tide  till 
they  reach  the  very  deep  water  of  the  main  inner  harbor.  In  March, 
April,  and  May,  the  dredge  had  been  able  to  do  only  the  equivalent  of 
about  one  month's  work  on  the  outer  shoal,  which  show8  that  the  depth 
of  19  feet  is  self-maintaining,  at  any  rate  for  that  length  of  time. 
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That  advantage  has  been  taken  of  this  improvement  is  shown  by  the 
fact  that  a  steamer  drawing  22  feet  4  inches  crossed  the  bar  in  Septem- 
ber, 1896 ;  one  drawing  21  feet  4  inches  in  December,  1896,  and  one  draw- 
ing 22  feet  3  inches  in  Febmary,  1897,  all  without  touching  bottonL 
The  greatest  draft  crossing  the  bar  before  the  jetties  were  built  was  II 
feet.  This  vessel  was  bumped  across  the  bar  on  a  very  high  spring 
tide.  Vessels  were  then  loaded  to  17  feet  as  a  maximum,  and  all  com- 
merce entered  through  the  southern  channels,  about  3  miles  farther 
south  than  the  present  jetty  channel. 

The  details  of  the  changes  in  curves  and  depths  are  fully  discussed 
in  the  report  of  my  assistant  engineer,  Mr.  James  P.  Allen,  who  has 
filled  the  position  of  principal  civil  assistant  in  this  district  for  many 
years  in  a  most  conscientious  and  satisfactory  manner.  The  salient 
points  to  which  attention  is  especially  invited  are  the  appearance  for 
the  first  time  of  a  clear  19foot  channel  leading  from  the  deepest  part 
of  the  jetty  channel  out  past  the  outer  end  of  the  North  Jetty.  This 
opening  is  as  yet  too  narrow,  and  involves  too  great  a  change  in  direc- 
tion to  be  of  use  as  a  deep  channel  of  entrance  for  large  vessels,  but  it 
has  formed  without  the  aid  of  dredging,  and  with  time  will  deei>en  and 
widen  as  has  been  predicted  in  successive  annual  reports.  A  broad 
and  safe  15^foot  channel  at  low  water  now  exists  on  a  line  le^iiig  dae 
east  from  black  spar  buoy  No.  3.  The  channel  out  past  the  outer  end 
of  the  south  jetty  is  not  so  deep  as  last  year,  but  still  carries  a  safe  16} 
feet  with  a  width  of  over  700  feet.  A  study  of  the  curves  and  mean 
soundings  shows  more  conclusively  than  in  previous  years  the  tendency 
of  material  on  the  outer  bar  to  drift  off  toward  the  southwest  where  it 
is  entirely  out  of  the  way.  The  formation  of  this  19-foot  channel  to  the 
north  of  all  the  outer  shoals  and  in  a  place  where  no  dredging  hAs  hoea. 
done,  indicates  clearly  that  the  time  is  approaching  when  the  necessity 
for  father  dredging  will  cease. 

The  straight  channel  on  the  dredge  range  through  the  inner  shoal 
now  has  a  center  depth  of  a  foot  more  than  the  project  calls  for,  with 
a  width  of  over  200  feet  between  the  bounding  18  foot  curves. 

During  the  year  about  500,000  cubic  yards  of  material  has  disap- 
peared £om  the  area  bounded  by  the  21foot  curves  outside  of  the  bar 
and  the  outside  of  the  deep  water  in  the  main  harbor  and  the  axes  of 
the  jetties  prolonged  till  they  intersect  these  curves.  Of  these  500,000 
cubic  yards  of  material,  about  100,000  cubic  yards  has  been  removed 
by  scour,  unaided  by  dredging,  from  the  northern  third  of  this  area. 
From  the  middle  third  about  400,000  cubic  yards  has  been  removed 
by  scour  and  dredging  combined.  In  the  southern  third  the  cat  and 
fill  are  about  balanced.  About  6  per  cent  of  the  total  scour  has  come 
from  the  outer  shoal;  somewhat  over  half  of  this  is  attributed  to 
dredging. 

COSTS. 

During  the  year  more  extensive  repairs  than  usual  have  been  put  on 
the  dredge,  and  her  outfit  was  increased  by  an  expensive  steiim  wind- 
lass and  some  other  changes  in  machinery.  The  advantage  of  these 
changes  was  indicated  by  her  increased  output,  nearly  50,000  cubic 
yards  of  material  having  been  handled  during  the  month  of  June,  with 
the  dredge  absent  from  the  dock  only  about  twelve  hours  a  day.  Dur- 
ing the  year  she  has  removed  about  386,000  cubic  yards,  and  the  total 
expenditures  from  this  appropriation  for  all  purposes,  including  the 
main  office,  has  been  less  than  $40,000.  The  cost  per  cubic  yard  has 
thus  been  less  than  11  cents. 
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Stonework  on  the  shore  end  of  the  north  jetty  was  done  under  infor- 
mal agreement  with  Messrs.  Jacob  Friday  &  Sons  for  $2.25  per  ton  in 
place  on  the  jetty. 

No  other  expense  for  maintaining  the  jetties  has  been  incurred,  and 
they  remain  in  first-class  condition. 

The  head  of  Morris  Island  has  cut  considerably  during  the  year,  but 
near  the  jetty  itself  there  has  been  a  great  accretion  of  sand,  mostljr 
below  high  water  mark.  The  western  half  of  the  shore  lines  of  Sulli- 
van Island  was  surveyed,  and  the  beach  shows  erosion,  generally  slight 
in  extent.  This  is  the  first  time  in  years  that  this  beach  has  not  shown 
accretion  when  considered  as  a  whole. 

This  work  is  in  the  ooUeotion  district  of  Charleston,  S.  C,  which  is  the  port  of 
entry.    Amount  of  datiee  collected  in  the  calendar  year  1896,  $19,997.81. 

Money  statement. 

July  1. 1896,  balance  unexpended $220,680.20 

June  80, 1^,  amount  expended  during  fiscal  year 89,993.62 

July  1, 1897,  balance  unexpended 180,636.70 

July  1, 1897,  outstanding  liabilities $6,660.00 

July  1. 1897,  amount  covered  by  uncompleted  contracts 4, 240. 00 

10,800.00 

July  1, 1887,  balance  available 169,836.70 

For  this  improvement  the  following  appropriations  have  been  made: 


By  act  of  Congress- 
Approved  June  18, 1878.. , 
Approved  March  3, 1879. . 
Approved  June  14, 1880.. 
Approved  March  3, 1881.. 

Passed  August  2, 1882 

Approved  July  5,  1884 

Approved  August  5, 1886. 
Of  August  11, 1888 


$200,000 
200,000 
170,000 
175,000 
300,000 
250,000 
187,600 
350,000 


By  act  of  Congress — 

Approved  Sept.  19, 1890. ..  $870, 000 

Approved  July  18, 1892 . . .  225, 000 

Approved  March  3, 1893. . .  750, 000 

Approved  August  18, 1894 .  450, 000 

Approved  March  2, 1895. . .  500, 000 

Total ^127,600 


Total  expenditures  to  June  30, 1897,  $3,946,863.30. 


Ab9iraet  of  proposaU /(Mr  furnUhing  1,600  ton$  of  steam  coal  roeoivtd  in  rospomo  to  adrer- 
tUement  of  December  04,  1896,  and  opened  January  $S,  1897,  by  Capt  Frederic  V, 
Abbot,  Corps  of  Mngineere, 


NaiQ«  of  bidder. 


Interstate  Coal  and  Coke  Co. 

Merohanto' Coal  Co 

Broderiok  A  FerguBon 

Consamen'  Coal  Co 

B.WalU8^Co 

B.  P.  Townaend 

VTm.  Johnson  ScCo 

Frederick  F.  Leyden 


Coal  to  be  ftimished. 


Qeorsea  Creek  (informal) 

Big  Vein,  Camberlaud 

Bi^  Vein,  Elk  Garden 

Kew  River 

Georges  Creek,  Big  Vein 

Georges  Creek,  Cnmberland,  or  Webster. 
Pooa£ontas 


Prloe 
per  ton. 


13.91 
2.86 
2.06 
2.70 
8.00 
8.40 
8.19 
2.78 


Ckmtraot  in  force. 


Contract  for— 

Kame  of  contractor. 

Date  of 
approval. 

Date  of 
beginning. 

Date  of 
completion. 

I'omisbing    1,600    tons    of 
steam  ooaL 

Broderiok  ib  Ferguson 

Feb.  26, 1897 

Apr.  1,1897 

Apr.    1,1896 

BNG  97 93 
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S.  C,  /rom  Janafirfl 


COUMSBCIAL 

'4  iwd  elearanc*!  of  vetielt  ONd  comnerne  at  CAnrlralan, 

1S75,  U>  Deomber  SI,  1895. 

ABBIVED. 


Foreign  port*. 

Total. 

Tw*. 

AmoriwD  veuela. 

Fo 

r.lgnv«»l,. 

Ho. 

Tone. 

Cmr. 

».. 

Tol». 

Crew. 

No. 

Ton».  ICrow. 

No.       Tonit     Cn., 

1876 

IKK 

7«    481  Ml  i  itsn 

187B 

303 

lU 

MB    leOpSM)  1  ii,i» 

flS 

KM 

583.438 

'" 

,..=«,,» 

aOt  theiie,  92  vchbIb  (t 
»  Of  theso,  ZB  i«ueU  (t 
eOf  thsas.  U  vensli  {t 


crlnffOOS,  ware  foreign. 

ring  Mfl.  were  foreign. 
— '--  '  ■!(>.  WOT*  foreign. 

',  we™  rorelen. 

:,  wen  foreign. 

t.  were  fureipn 

I.'  were  foreign.' 


Ka.      Tdui.      Crew.   . 


'     3W.711    : 
:     3M,BM 


lU,  Til 
140,  IDl 
171. 4SS 


iOftheao,lTe«elii 


1>  (Wnnoge,  4,iaS),  witb  ere- 
oon age,  16,3 J2),  with  ci 


foteien- 
e  foreign. 


/Oftbe«e.29Teseel 


icri>n'nniunbFring2K,w< 
I  crewi  numbering  383.  wi 
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ArrivaU  and  eUaranoe9  of  ve9$eU  and  oommeroe  at  Charleston,  3,  C,  etc. — Continned. 

COMMERCE. 


Year. 

y»lae 
of  exports. 

Yalne 
of  imports. 

Dnties 
ooUeoted. 

Year. 

Vslne 
of  exports. 

Yalae 
of  imports. 

DoUes 
ooUeoted. 

1875 

$19,655,966 
18, 08a,  152 
16, 917, 492 
21, 167, 575 
18, 093, 126 
24,939,259 
21,927,269 
19,907,099 
20,144,365 
20.833,424 
15,157,889 

$680,848 
455,562 
161. 237 
184,127 
127, 981 
248,158 
723,049 
459, 970 
467,048 
503,504 
688,191 

$80,656.00 
89,168.00 
46,848.00 
36,990.00 
24,070.00 
46,453.98 
09.066.23 
45,263.33 
48, 760. 69 
36.624.76 
32,741.68 

1886 

$17,410,000 
15, 288, 316 
13,006,578 
16,080,256 
15.204,771 
21,906,076 
11, 460, 681 
11,056,287 
10,877,048 
10,063,606 
11,144,669 

$685,000 
484,063 
625,770 
664.606 
886,626 
1,204.588 
868,926 
883,842 
688,834 
522,721 
641,177 

$24,876.00 
80. 817. 00 

Ig76 

1887 

1877 

1888 

76,808.00 
16,728.82 
18,856.81 
24.808.47 

1878 

1880 

1879 

1800 

1880 

1891 

1881 

1892 

15. 404. 24 

1882 

1893 

16, 689. 75 

1883 

1894 

28,423.01 

1884 

1895 

81. 870. 26 

1885 

1896 

19,997.81 

O.  D.  Bryan^  Colleotor, 


letter  of  mr.  george  d.  bryan,  collector  of  customs. 

Office  of  the  Collector  of  Customs, 

Port  of  Charleston,  S.  C,  April  g9,JS97. 

Sir  :  In  reply  to  your  request  oontained  in  your  letter  of  the  24th  of  April,  1897, 1 
have  the  honor  to  inolose  yon  the  statistical  report  yon  desire  from  this  oiBoe. 

I  beg  to  call  yonr  attention  to  the  fact  that  our  records  do  not  show  all  of  the 
coastwise  business  done  at  this  port,  as  vessels  trading  coastwise  within  the  limits 
of  a  great  collection  district  are  not  required  by  law  to  either  enter  or  clear  at  the 
custom  house,  and  hence  the  great  bulk  of  the  tonnage  trading  between  this  port 
and  those  ports  to  the  north  does  not  appear  on  our  reoords. 
Respectfully,  yours, 

Geo.  D.  Bryan,  Collector, 
Capt.  P.  V.  Abbot, 

United  States  Engineer: 


Import  and  export  trade  of  Charleston,  S,  C,  from  January  1  to  Deeember  SI,  1894, 


Articles. 


IXPOBTS. 

Bacon ponnds. 

Flour .oarrels. 

Com bashels. 

Hay bales. 

Oats bashels. 

Grits  and  meal barrels. 

Sugar do... 

Molasses do... 

Salt sacks. 

Sea-island  cotton  baffling  « yards. 

Csttonbsggingand  Durlaps do... 

Jute  butts  ana  1,250,000  yards  bagging bales. 

Petroleum  and  other  oils 

Ice 


Cigars 

Tobaooo pounds.. 

Paper  and  stationery 

Groceries  and  dry  goods 

Hardware 

Boots  and  shoes 

Crockery 

Drugs  and  medicines 

Stone,  granite,  rubble,  marble,  brownstone,  curbing,  and  paving 
stone 


Eainit 

Sulphur  and  brimstone 

titrate  of  soda  and  manure  salt 

Mnriatsof  potash 

Pyrites 

Xiime,  cement,  brick 

Manufactures 

Vertillaers 


Numbsr. 


Total. 


41,000,000 

840,000 

1, 800, 000 

70,000 

265,000 

185,000 

125,000 

10,000 

50,000 

20,000 

4,000,000 

22,556 

12,500 


8,000,000 
1,450,000 


Tons. 


20,000 

26,000 

82,500 

7,000 

4,060 

12,800 

17,500 

1,250 

6,000 

50 

10,500 

1,900 

2,000 

6.000 

}         1,800 

2,000 

126,000 

75,000 

12,000 

7,500 

2,800 

205,000 

20,000 

28,700 

1,000 

4,800 

18,000 

15,000 

60,000 

515 

715, 106~ 


Yalue. 


$2,460,000 

1,800,000 

650,000 

140,000 

105,000 

555,000 

1,500.000 

75,000 

87,500 

7,500 

480,000 

265,000 

186,000 

80,000 

700.000 

420.000 
17, 500, 000 
1, 750, 000 
850,000 
820,000 
800,000 

600,000 

150,000 

183,000 

27,600 

158,000 

80,000 

40,000 

15,000,000 

6,150 

46, 132, 750 
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Artloles. 


Number. 


YalM. 


■XPOBT8. 

TJpUnd  cotton 

Se*-itl*nd  cotton h^ 


OMU. 


Bloe 

Boeln liarreLi. 

Turpentine i OMks. 

Phosphate-rock 

Fertflisen , sacke. 

Lumber,  timber,  and  cross-ties feet. 

Cotton  goods bales. 

Cotton-seed  meal  cake 

Kaolin casks. 

Yegetablee  and  froits crates. 

Sfcrawberrlss quarts. 

Melons carloads. 

Hiscellaaeons 


406,750 
8.000 

ae,ooo 

80,000 
16,S00 


816,000 

78,000,000 

75,000 


8,000 
850,000 

aoo.ooo 

1,000 


Total. 


100.000 

500 

7,000 

10.000 

8,000 

886,000 

81,600 

1,500,000 

16,600 

6.100 

7,600 

760 

875 

90,000 

60,000 


8,088,896 


16,  Me,  006 


450.000 

130,000 


1,950,00B 

4,600.001 

786.000 

8,750,000 

78. 500 

66.00Q 

8,500.000 

60.000 

990,000 

150.000 


99,841,500 


Export  and  import  trade  of  Charleeton  from  January  1  to  Doeomber  SI,  1896. 


Artiolea. 


Knmber. 


Tons. 


Yalna. 


EXPORTS. 

Upland  cotton bales. 

8ea-islsnd  cotton bags. 

Bice oaaks. 


Boein barrels. 

Turpentine do... 

Phosphate  rock,  cmde  and  ground do... 

Fertilizers do... 

Lumber feet. 

Cotton  goods bales. 

Cotton-seed  meal  and  cake tons. 

KiftoUn do... 

Yeffstables  and  fruit orates. 

Strawberries quarts. 

Melons carloads. 

Ojstsn,  clams,  and  fish packages. 

MJsoeUaneous 


816,884 

0,025 

70,000 

75,000 

12,000 

860,000 

160,000 

80,000,000 

90,000 

7,000 

15,000 

400,000 

875,000 

860 

10,000 


72,000 

1,400 

10,000 

15,000 

2,410 

800,000 

160,000 

1,000,000 

18,000 

7,000 

16,000 

90,000 

75 

17,750 

160 

00,000 


011,600,000 
710.000 


Total. 


2,868,786 


IMP0KT8. 

Bacon pounds. 

Flour • ••-• oarrels. 

Com bushels. 

Hav bales. 


I 


Oats bushels. 

Orito  and  meal barrels. 

Sugar  ■•>.■••....... a .>*•.•.•.••>>■>•.••••*••-•••••>>••.•■•  .do. . . 

Molasses do... 

Salt sacks. 

Sea-island  cotton  bagging yards. 

Cotton  bagging  and  burlaps do... 

Jute  butts bales. 

Petroleum  and  other  oils barrels. 

Ice.  imported  and  made tons. 

Cigars number. 

Tobacco pounds. 

Paper  and  stationery tons. 

Groceries  and  dry  goods do... 

Hardware do... 

Boots  and  shoes do... 

Crockery do... 

Drugs  and  medicines do. . . 

Granite,  marble,  brownstone,  curbing,  and  paving  stone. . .  .do. . . 

Kainit do... 

Sulphur  and  brimstone do... 

Hitrate  of  soda  and  manure  salt do... 

Muriate  of  potash do... 

Pyrites do... 

Idrae,  cement,  and  brick do... 

Manufactures 


18,000,000 

850,000 

1,600.000 

75,000 

900,000 

175,600 

188,500 

19,700 

60,000 

00,000 

5,200,000 

20,030 

14,000 

10,000 

7,000,000 

1,500.000 

2,250 

150,000 

78,000 

16,000 

7,500 

8,000 

180,000 

22,128 

21,846 

3,141 

4.098 

0,562 

12,000 


Total. 


7,000 

86,000 

46,000 

7,600 

8,600 

4,000 

91,000 

1,060 

6,000 

80 

8,000 

1,068 

2,500 

10,000 

}         2,000 

2,260 

150,000 

78,000 

16,000 

7,500 

8,000 

180,000 

22,128 

21,846 

8,a41 

4,008 

6.563 

12,000 


175,000 

900,000 

1,420,000 

e6o,w& 

4,000.000 
140.000 
125.000 

9,000.000 

75.000 

SIO.OQO 

135,000 

155,000 


24,686.000 


800.000 

1. 450.000 

750.000 

150,000 

120,000 

500,000 

1,400.000 

185.000 

85.000 

12,000 

450,000 

180.  OOO 

140.000 

4S.O00 

790,000 


430. 

90,000. 

1,600, 

1,600. 

300, 

750. 

480, 

120. 

181, 

106, 

153, 

17. 

190, 

13^000. 


OOO 
OOO 
OOO 
OOO 
OOO 
OOO 
OOO 

sn 

410 

514 
OOO 
4S8 
OOO 
OOO 


661,113      45.562,003 
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Export  and  import  trade  of  Charleston^  S,  C.,from  Januarg  1  to  December  Sly  1896, 

IMPORTS. 


ArtlclM. 


Racon pounds.. 

ITlour  .....' Varrels. 

Com bashels.. 

Hay bales.. 

Oata bushels.. 

6riBt and  meal sacks.. 

Sunr barrels.. 

Molasses do.... 

Salt sacks.. 

Sea-islaod cotton  baeging yards.. 

Cotton  bagging  and  onrlaps do.... 

Jnt«bntt8 bales.. 

Petrolenm  ana  other  oils barrels.. 

Ice tons.. 

Cisars number.. 

Tobacco pounds.. 

Paper  and  stationery tons.. 

Groceries  and  dry  goods do... 

Hardware do.... 

Boots  and  shoes do 

Crockery  ...^ do.... 

Drugs  and  medicines do... 

Stone,  granite,  marble,  rubble,  brownstone,  curbing,  paring. . . 
Kainit 


Sulphur  and  brimstone 

l^itrate  soda,  manure  salt 

Muriate  potash 

Pyrites 

lime,  oement,  bricks 

Manufactures 

Fertiliaers 

Coffee sacks. 


Total 


Nomber. 


26,000,000 

876,000 

1,850,000 

66,000 

360,000 

180,000 

156,100 

14,000 

48,000 

51,000 

7,600,000 

17,680 

16,000 

20,000 

6,000,000 

1,860,000 

3,600 

150,000 

75,000 

16,000 

8.000 

8,000 

200,000 

21,668 

8,000 

800 

3.527 

12,272 

18,600 


Tons. 


80 
16,000 


18,000 

87,600 

41,000 

.6,500 

5,700 

7,600 

28,266 

2,450 

4,890 

80 

9,000 

1,800 

8,000 

20,000 


2,600 

8,600 

160,000 

75,000 

16.000 

8,000 

8,000 

200,000 

21,568 

8,000 

800 

2,527 

12,272 

18,500 


80 
1,000 


603,527 


Value. 


$1,660,000 

1,675.000 

800.000 

185,750 

181,000 

185.000 

1,750,000 

200,000 

25,000 

12.300 

630,000 

102,000 

160,000 

70,000 


605,000 

400,000 

20,500,000 

1,450,000 

1,650,000 

350,000 

600.000 

450.000 

189.606 

06,500 

24.400 

96,000 

28,100 

126.000 

18,600,000 

800 

800,000 


47,838,546 


EXPORTS. 


Upland  cotton bales.. 

Sea-island  cotton bag^*- 

Rice casks.. 

Bosin barrels.. 

Turpentine do.... 

Phosphate  rock tons.. 

IFertiUsers do... 

Jjumber,  timber,  and  cross-ties feet.. 

Cotton  goods bales.. 

Cotton-seed  meal  cake tons.. 

Kaolin casks.. 

Vegetables  and  fruit crates.. 

Strawberries quarts.. 

Afelons carloads.. 

Orsters,  clams,  andflah packages.. 

Suscellaneous tons.. 


Total 


Grand  total. 


894,616 

10,000 

90,000 

78,000 

12,000 

845,000 

260,000 

86,000,000 

85,000 

7,600 

26,500 

950,000 

1, 110, 000 

600 

10,000 

60,000 


98|000 

1,655 

80,000 

16,830 

2,500 

845,000 

260,000 

1, 700, 000 

17,580 

7,500 

26,000 

45,000 

155 

15,000 

250 

60,000 


2,623,970 
^,527 


8,817,497 


13,806,060 
550,000 

2,600,000 
193,000 
245,500 

1,276,100 

4,183,200 
860,000 

4,655,510 
150,000 
265,100 

2, 150. 000 
116,000 
175,000 
160,000 
300,000 


31,486,470 
47,888,546 


79,325,016 


report  of  mr.  jambs  p.  allen,  assistant  enoinbrr. 

United  States  Engineer  Office, 

CharUeton,  S,  C,  June  SO,  1897. 

Captain:  I  have  the  honor  to  Bnbmit  the  following  report  for  Charleston  Harbor, 
8ontb  Carolina: 

Stonework,  north  jetty, — The  erosion  of  the  beach  of  Snlliran  Island  west  of  the 
shore  end  of  the  north  Jetty  having  become  serious,  as  reported  last  year,  it  was 
decided  by  yon  to  raise  the  inner  end  of  this  Jetty  with  the  objeot  of  checking  this 
action.  Work  besan  on  this  under  informal  agreement  with  Jacob  Friday  &  Sons 
on  June  7, 1897,  at  a  point  about  700  feet  from  the  shore  end.  The  stone  is  to  be 
from  1  ton  to  7  tons  in  weight  from  about  high- water  line  out  to  700  feet  from  the 
shore  end.    The  Jetty  will  also  be  extended  inward  about  160  feet  with  stone  weigh- 
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Sif^' 


^fgf  ^       ^iO  feet  wide  and  3  feet  hi|fc. 
Impaai!*  "  ^  c^*        ^girjf'^  "plBM^  on  the  onter  portion 

^^  of  .  w  W^-J!*  ^a(  ^^  email  stone  has  been  pfled 

^    gff^^   ^     r^'j/liflS?^,^^/*  will  not  be  paid  for  ontUpfaMi 

^        ^  #5  ^W^iiif^^  ^^  ^    t  until  December  17, 1896,  at  which  tbm 

^pl*  £llfTi^  -gj  ^5^f]L**  *^o*^  **k«3r  A  new  steam  windlass  was  pnt  on  her, 

5?»  1>*^/?A-«r2*r<J'-*^CSr*-  Z^**  ^^Mtsif^  those  previously  used  were  too  snull 

5*'  /Arii^;^2%'  '^^'fJnJ^  *"5k  on  January  18, 1897,  and  continued  dredgiDg 

?  /J3>a  "5/^,/2  •^''*fJ        '^th  -he  sailed  for  Newport  News,  Va.,  for  general 

T  ^t^'^^^'^i^^^^ib^'^^^nm^^  dredging  between  the  jetties  on  May 

-S^/^^'^rSii  ^^^re^^mved  153,487  cubic  yards  from  the  outer  shoal  and 

^'if^'  Sc  y^'id  «  the  jetties  and  seaward  of  their  ends  was  surveyed  In 
I&  ^JiSd  ^''SSr^^^lKfAnnail  Beport  in  AprU,  May,  and  June.  The  area  cov- 
^S^^^^'^iSn^^^  *r  if  less  extensive  than  last  year,  but  it  has  been  more 

f^^'^^^^^Sd.  uaa  Mnge  ^^  ^^^  Sumter  has  been  kept  running  under  ih« 
^5^^^^.--Tb«  ^^3^ Brttt,  light  keeper,  but  the  others  were  not  run  continu- 
^^^Sf  ^fnof^^'  .noe  has  been  disconnected,  the  dock  being  kept  running;  so 


£Irr^^toa  ^^^f^eto  be  made  the  apparatus  can  be 
'"ST      tf  •«'T?fn^oundings  for  botfi  surveys. 


easily  started.    This  gange 

h0^^  X^  5^/i#  — A  <>  render  accurate  the  method  of  comparison  by  mean  soandings 
^00  ^^^^^^*%tionB  should  be  observed.    The  squares  snould  be  small  enough  to 

J^^^t^^  ^i^soondings  in  them  of  nearly  the  same  depth,  or  there  should  be  abont 
o0^  ^%i  ^^,^?f  f  bntion  of  the  soundings  on  the  maps  for  successive  years.  As  the  lines 
give  j^0  ^^vl^tied  this  vear  are  generally  closer  than  last  year,  it  has  been  oonsid- 
&a  ^^di^^oalonlating  the  mean  to  use  those  lines  corresponding  as  nearly  ai  poesi- 
^Ha  b^^il^t  y**^"  survey.  Using  the  same  system  of  squares  as  heretofore,  we  find 
er^'^ltb  1^  Ko.  1  the  six  inner  squares  show  a  scour  of  16,015  cubic  yards;  the  next 
?taa*  ^^  ^  th«  north  Jetty  show  a  scour  of  89,684  cubic  yards;  the  outer  five  show  « 
Ave  *1^?^  812  cubic  yards,  and  one  s(}uare  beyond  shows  19.218  cubic  yards  fiU- 
ficoT&r  ^^  scour  In  this  zone  is  99,293  cubic  yards.  On  zone  No.  2  the  inner  six  sqnv*' 
llie  ^^£rg09  cubic  yards  scour;  the  middle  ^ye  92,887  cubic  yards  eooar;  the  oirta 
'^^^281  864  cubic  yards  scour,  and  the  extreme  outer  two  squares  22,421  cubic  yards 
Sn^  Tie  total  scour  on  this  zone  is  425,999  cubic  yards.  On  zone  No.  8  the  inner  fix 
auares  show  67,263  cubic  yards  fill;  the  middle  five  3,203  cubic  yards  scour;  the 
outer  tire  57,654  cubic  yards  scour,  and  the  extreme  outer  two  22,421  cubic  yards  fUl. 
<X%e  total  fill  on  this  zone  is  28,827  cubic  yards.  The  total  scour  over  the  wnole  um 
considered  is  496,465  cubic  yards. 

Taking  the  outer  six  on  zone  No.  1,  and  the  onter  seven  on  zones  Nos.  2  and  3,  there 
is  an  excess  of  scour  over  fill  of  288,270  cubic  yards.  In  the  middle  block  of  fiftaeo 
squares  there  is  a  scour  of  182.571  cubic  yards.  On  the  inner  eighteen  squares  there 
is  a  scour  of  25,624  cubic  yaros.  When  the  amount  of  material  taken  out  by  the 
dredge  is  considered,  a  slight  shoaling  on  the  inner  i>ortion  is  probable.  Nearly  w 
per  cent  of  the  scour  is  over  the  area  which  includes  the  outer  shoal,  somewhat  over 
naif  of  which  may  be  attributed  to  dredging. 

Garesi  and  depths  in  feitp  nikannel, — ^A  navigable  channel,  not  less  than  19  feet  deep 
at  mean  low  water  is  indicated  by  the  soundings.  The  width  between  the  18-fiK>t 
curves  at  the  narrowest  point  on  the  bar  is  about  175  feet.  The  only  break  in  the 
21-foot  curve  is  on  the  outer  bar  for  about  800  feet,  measured  on  the  line  of  deepest 
water.  Measured  along  the  center  line  of  the  dredge  cut,  a  distance  of  abont  ifi^ 
feet  between  the  inner  and  ont-er  21-foot  curves  is  shown.  There  is,  however,  a  shpv 
of  less  than  21  feet  at  low  water  on  the  continuation  of  this  range  seaward,  whioli 
can  be  avoided  by  turning  to  the  northeast  after  leaving  the  outer  end  of  the  dredffs 
cut.  This  shoal  has  been  in  existence  since  the  initiation  of  the  work.  The  soDod- 
ings  shown  on  the  chart  at  the  critical  point  of  the  channel  were  taken  on  Jnnedt 
after  a  long  spell  of  weather  so  rough  that  the  dredge  could  not  work  there.  She 
had,  moreover,  been  absent  at  Newport  News  for  repairs,  so  that  for  the  months  01 
March,  April,  and  May,  but  little  material  had  been  removed  from  this  outer  shoal 
Since  June  9  the  weather  has  been  good,  and  she  has  worked  at  this  place  foraltfS' 
part  of  her  working  time,  removing  in  June  32,046  cubic  yards  firom  this  outer  shosl' 
A  few  soundings  taken  June  26  indicate  a  decided  increase  of  depth  in  a  narrow 
trench  along  the  center  line. 

The  maximum  outward  movement  of  the  18-foot  curve  opposite  the  openio^ 
between  the  Jetties  is  about  500  feet,  being  practically  the  same  on  both  sides  o< 
the  cut.  The  outer  curves  have  also  moved  outward.  North  of  the  north  jett^  ^ 
curves  show  practically  no  change.  South  of  the  prolongation  of  the  south  jetty 
there  is  a  decided  movement  to  uie  south  ward.    On  the  outer  shoal  the  area  1^ 
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than  12  feet  is  about  the  same  as  last  year,  bat  is  now  shown  as  one  large  shoal  and 
one  small  lump,  whereas  last  year  it  was  broken  up  into  nine  lumps.  The  shoalest 
soauding  is  9.3  feet,  oompared  with  10.2  last  year.  On  the  outer  snoal  and  north'  of 
the  dredffe  cut  the  area  less  than  15  feet  was  about  56  acres  in  1896  and  45^  acres  in 
1897.  The  area  less  than  18  feet  was  90  acres  in  1896  and  84  acres  in  1897.  South  of 
the  cut  the  15-foot  shoal  was  2^  acres  in  1896  and  7^  acres  in  1897,  and  the  18- foot 
Bhoal  north  of  the  prolongation  of  the  south  jetty  was  18|^  acres  in  1896  and  20i- 
acres  in  1897. 

The  channel  pointing  about  northeast  and  passing  out  near  the  outer  end  of  the 
north  jetty  has  increased  in  width  and  depth.  Near  the  north  jetty  a  passage  of  not 
less  than  19  feet  is  shown.  This  is  too  squarely  across  the  direction  of  the  tidal  onr- 
rentSi  and  too  near  the  end  of  the  north  jetty  to  be  safely  navigable.  About  15i  feet 
can  be  taken  out  on  a  line  due  east  from  black  spar  No.  3.  The  channel  pointing 
a  little  east  of  south  and  crossing  the  prolongation  of  the  south  jetty  is  not  so  deep 
as  last  year.  The  maximum  depths  in  the  dredge  cut  have  markedly  increased, 
mainly  on  account  of  continued  dredging. 

The  curyes  in  the  area  between  the  jetties  from  about  5,000  feet  inside  of  their 
enter  ends  inward  are  but  little  changed.  Those  in  the  area  inclosed  by  the  outer 
portions  of  the  jetties  indicate  the  scour  shown  by  mean  soundings. 

CondHi<m  of  ike  J€Hie$, — ^The  highest  parts  of  both  jetties  were  sketched  as  in  for- 
mer years,  and  a  profile  prepared  for  each  jetty.  These  hare  been  compared  with 
the  profiles  for  1896.  The  north  jetty  shows  no  change,  except  where  the  work  of 
bringing  up  the  shore  end  has  been  begun  and  at  the  outer  end.  A  pile  of  stone  has 
been  placed  at  700  feet  from  the  shore  end,  and  this  will  be  extended  inward.  The 
outer  end  of  the  jetty  has  been  somewhat  lowered  by  the  waves.  The  outer  end  of 
the  south  jetty  is  sliehtly  lower,  as  is  also  that  portion  extending  from  7,000  feet  to 
11,000  feet  from  the  shore  end.    The  rest  of  the  jetty  is  unchanged. 

Sullivan  Island. — The  high-water  line  for  nearly  the  whole  length  of  the  part  sur- 
veyed has  moved  shoreward,  the  maximum  being  about  110  feet  at  a  point  1,900  feet 
west  of  the  north  jetty.  At  500  feet  east  of  the  north  jetty  it  has  moved  inward 
100  feet.  A  little  east  of  the  Bowman  Jetty  there  is  no  change  for  several  hundred 
feet.  The  low-water  line  is  about  the  same  as  in  1896,  except  in  a  few  places  where 
it  has  moved  seaward.  There  is  an  exception  to  this  just  east  of  the  north  jetty, 
where  the  low- water  line  has  moved  shoreward  about  50  feet.  The  beach  between 
high  and  low  water  shows  much  wider  this  year  than  last.  The  encroachment  of 
the  sea  was  so  serious  opposite  the  life-saving  station  that  it  was  deemed  necessary 
to  move  the  buildings  back. 

Morris  Island, — South  of  the  jetty  the  high- water  line  has  moved  shoreward 
abont  40  feet  and  the  low-water  line  has  moved  seaward  about  60  feet.  The  slope 
of  the  beach  is  thus  much  flatter.  North  of  the  jetty  both  high- water  and  low- 
water  lines  have  made  out  near  the  jetty,  the  latter  to  a  marked  extent,  but  near 
the  head  of  the  island  they  have  both  moved  very  markedlv  shoreward.  The  maxi- 
mum change  in  the  high- water  line  near  the  heaa  is  about  250  feet.  This  line  at  the 
extreme  head  or  northern  portion  of  the  island  is  about  150  feet  south  of  the  corre- 
sponding point  on  last  year's  map. 

Mount  Pleasant  shot's. — ^The  jetties  built  in  1884  are  in  fair  condition.  The  eastern 
Jetty  is  being  used  by  a  colored  man  named  Prince  Goodwin  in  connection  with  a 
row-boat  ferry.  This  ferry  gets  its  business  largely  in  the  transportation  of  laborers 
from  Mount  Pleasant,  where  thev  live,  to  Sullivan  Island,  where  they  work  on  the 
construction  of  the  batteries.  That  portion  of  the  breakwater  of  1892  which  was 
not  'destroyed  by  the  hurricane  of  1893  is  in  a  fair  state  of  preservation. 

Vessels  crossing  the  bar  with  the  greatest  draft  during  the  year  were  the  following : 
Lovstakken,  Se^temhev  17, 1896,  22  £et  4  inches;  Humbert,  December  28,  1896, 21  feet 
4  inches;  Beds,  February  3, 1897,  22  feet  3  inches. 
Very  respectfully,  your  obedient  servant, 

James  P.  Allen,  Assistant  Engineer. 
Capt.  Frederic  Y.  Abbot, 

Corps  of  Engineers,  U,  8,  A, 


M  II. 

IMPROVEMENT  OF  WAPPOO  CUT,  SOUTH  CAROLINA. 
RBFERENCE  TO  PAST  REPORTS. 

For  original  project  see  page  1073,  Annual  Report  for  1881.  For 
modified  project  see  page  1196,  Annual  Eeport  for  1889.  For  map  of 
Wappoo  Cat  see  page  1476,  Annaal  Beport  for  1891. 
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WOBK  OF  PAST  YBAB. 

The  close  of  the  dredging  work  in  the  cove  back  of  Snllivan  Island 
done  by  the  M'jrris  &  Gnmings  Dredging  Company  left;  their  dredge 
here  idle.  They  made  an  offer  which,  in  view  of  the  fact  that  a  tend- 
ency to  shoal  at  the  mouth  of  Elliott  Gat  indicated  that  some  work 
in  the  near  future  would  be  needed  there,  was  considered  so  advan- 
tageous to  the  United  States  as  to  warrant  the  recommendation  of  its 
acceptance.  The  bid  was  12  cents  per  cubic  yard,  the  last  price  under 
regular  formal  contract  having  been  20  cents  per  cubic  yard.  They  did 
some  work  near  the  Stono  Biver  end  of  Elliott  Gut. 

A  recent  examination  shows  that  this  work  has  held  well,  but  in  one 
place  elsewhere,  to  the  east  of  Elliott  Out,  there  is  a  depth  of  only  5 
feet. 

The  deterioration  of  some  of  the  revetment  in  Elliott  Gut  makes  it 
necessary  to  deposit  a  small  amount  of  additional  stone.  An  informal 
agreement  has  been  made  with  Jacob  Friday  &  Sons  to  supply  and 
deposit  the  necessary  stone  for  $2.25  yer  ton  of  2,000  pounds  in  place. 

For  details  of  work  done  during  the  past  year  reference  is  made  to 
the  appended  report  of  my  assistant  engineer,  Mr.  James  P.  Allen,  who 
has  been  in  local  charge. 

This  work  is  in  the  ooUection  diatriot  of  Charleston,  S.  C.  which  is  its  port  of  entry. 
Amoont  of  duties  oolleoted  in  the  calendar  year  of  1896,  $19,997.81. 

Money  statement 

July  1, 1896, balance  unexpended $3,999.29 

June  80, 1897,  amount  expended  during  fiscal  year 1,628.76 

July  1, 1897,  balanoe  unexpended 2,870.63 


25,500.00 
25,600.00 


{    harbor  acts  of  1866  and  1867  and  of  sundry  oi  vil  act  of  June  4, 1897. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress — 

Approved  March  3, 1881 $10, 000 

Passed  August  2, 1882 10, 000 

Approved  July  5, 1884 3, 000 

Approved  August  5, 1886 ....  5, 000 

Of  August  11,1888 5,000 

Approved  September  19, 1890  10, 000 


By  act  of  Congress — 

Approved  July  13, 1892 $10,000 

Of  August  17, 1894 7,000 

Passed  June  3, 1896 2,500 

Total 62,500 


Total  expenditures,  including  June  30, 1897,  $60,129.47. 


COMMERCIAL  STATI6TI08. 


Articles. 


Kkosphate  rock • •• tons.. 

Bea-lsUnd  cotton bags . . 

Bioe bashels.. 

VegeUblM crates.. 

FertiliMrs tons.. 

Lumber feet.. 

Bihingles,  cross-ties,  andoUier  articles 


Total 


1888. 


Quantity. 


60,000 

6,000 

160,000 

120,000 

2,000 

20, 000, 000 


Value. 


1800,000 
860,000 
160,000 
240,000 
80,000 
16g,000 


1,240,000 


1889. 


Quantity. 


70,000 

10,000 

260,000 

80,000 

2,500 

22,500,000 


Value. 


$475,000 
760,000 
262,600 
125,000 

40,000 
190,000 

25.000 

1,867.600 
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ComiMToial  atatUtioa—ConiAmied.. 


Ariiolfit. 


Phosphate  rock tons. 

Bea-isUmd  cotton baffs. 

Rice boahdn. 

YegetabloB craiea. 

Fertilison tons. 

Lumber feet. 

Shingles,  cross  ties,  and  other  articles 


Total 


1801. 


Quantity. 


75,000 

12,000 

240,000 

90,000 

1,400 

25,000.000 


Yalne. 


$525,000 
800,000 
250,000 
160,000 
21,000 
200,000 
20,000 


1,076,000 


1802. 


Quantity. 


65.000 

10,000 

400,000 

05,000 

8,000 

80,000,000 

50,000 


Commercial  atatistios  from  January  1  io  Deoemler  SI,  189S, 


Value. 


$300,000 
850,000 
300.000 
200,000 

37,500 
275,000 

35,000 


1,907,500 


Articles. 


Phosphate  rook • 

Sea-island  cotton ban. 

Rice bushels. 

Vegetables crates. 

Fertilisers 

Lumber feet. 

Shingles  and  other  articles i 


Total 


Number. 


5,000 
860,000 
120,000 


35,000,000 


Tons. 


78,500 


4,300 

'ooiooo' 


142,800 


Value. 


$895,500 
450,000 
850,000 
260,000 

70,000 
890,000 

50,000 


1,866,600 


Commercial  eialUtice,  fVappoo  Cut,  South  Carolina,  1896, 


Articles. 


Phosphate  rock 

Sea-island  cotton bags. 

Bice bushels. 

Vegetables crates. 

Fertilisers 

Timber,  lumber,  wood •• feet. 

Shingles,  oross-iies,  and  other  articles 


Total. 


Kumber. 


8,600 
425.000 
125,000 

3,000 
40,000,000 


Tons. 


76,000 
600 

18,750 
6.000 
8,000 

80,000 

55,000 


238,350 


Valus. 


$825,000 
225,000 
425,000 
250,000 

68,000 
840,000 

60,000 


1,683,000 


Summary  of  luexneee  from  January  1  to  December  31, 1895. 


Articles. 


Phosphate  rock tons. 

Sea- island  cotton bags. 

Bioe barr^. 

Vegetables crates. 

Fertilisers 

Xnmber feet. 

Shingles  and  miscellaneous  articles tons. 


Total. 


Number. 


6,200 

70,000 

136,000 


50,000,000 


Tons. 


80,000 
950 

10,000 

780 

8,500 

95,000 

60,000 


250,280 


Value. 


$300,000 
420,000 
800,000 
205,000 

60,100 
850,000 

65,000 


2.260,100 


Commercial  etatietioe,  January  1  to  December  SI,  1896. 


Articles. 


Phosphate  rock 

Sea-island  cotton hairs. 

Rice barrels. 

Vegetables crates. 

Fertilisers 

Lumber feet. 

Shingles  and  otiier  miscellaneous  articles 


Total. 


Number. 


7,000 

68,000 

186,000 


56.000,000 


Tons. 


85,000 
1,000 
9,800 
1,200 
7.000 
98,000 
70,000 

272,000 


Value. 


$326,000 
460,000 
780,000 
825,000 

75,000 
875,000 

70,000 

8,410,000 
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report  of  mr.  jamks  p.  allen,  assistant  enqineer. 

United  States  Engineer  Officb, 

Charle$ton,  S.  C,  June  SO,  1897. 

Captain  :  I  have  the  honor  to  sabmit  the  following  annual  report  for  Wappoo  Cat, 
South  Carolina : 

In  September,  1896,  an  arrangement  was  made  with  the  Morris  &  Cumings  Dredg- 
ing Company  to  do  some  dredging  in  Elliott  Cut.  They  began  work  on  September 
28  and  worked  until  October  13,  at  which  time  they  had  removed  11,909  cubic  yards  of 
sand,  mud,  and  clay.  Two  cuts  were  made  across  Stono  Bar,  extending  from  deep 
water  in  this  river  about  400  feet  into  Elliott  Cut.  The  depth  to  which  these  cuts 
were  dredged  was  about  12  feet  at  low  water.  The  northern  cut  was  continued 
inward  700  feet  farther  than  the  other,  and  this  inward  extension  was  dredged  to  a 
depth  of  7  feet  at  low  water.  All  material  was  dumped  in  Stono  River  from  one- 
fourth  to  one-half  mile  below  the  mouth  of  Elliott  Cut  and  near  the  east  bank  of  the 
river.    The  price  paid  for  this  work  was  12  cents  a  yard. 

The  revetment  of  the  banks  of  Elliott  Cut  has  lost  its  original  height  in  places,  dae 
mainly  to  the  scattering  of  the  stone  which  was  piled  at  the  foot  of  the  banks.  To 
bring  up  such  places,  and  also  to  supply  stone  wherever  needed,  an  arrangement  has 
been  made  by  you  with  Jacob  Friday  &  Sons,  the  contractors  for  the  10-inoh  battery 
on  Sullivan  Island.  They  are  to  supply  suitable  stone  and  do  the  necessary  work  for 
$2.25  per  ton  for  stone  in  place.    On  the  30th  of  Jane,  1897,  nothing  had  been  done. 

The  transportation  business  through  the  cut  is  of  a  somewhat  irregular  character. 
Onl^  one  of  the  four  steamboats  now  running  through  it  has  been  doing  a  regular 
business  for  a  long  period.  The  other  three  are  smaU,  but  at  present  run  with  con- 
siderable regularity.  Four  tugs  are  now  towing  through  Wappoo  Cut.  There  are, 
as  has  been  from  time  to  time  noted,  a  large  number  or  small  sailing  yessels  osing 
this  route,  and  as  it  is  a  part  of  the  inland  route  from  Charleston  to  the  South,  occa- 
sional pleasure  craft  and  non-seagoing  vessels  pass  through  it.  The  dredging  was 
inspected  by  Mr.  J.  B.  De  Saussure. , 

An  examination  of  the  improved  portion  of  the  cut  made  June  21, 1897,  indicates 
one  place  where  there  is  only  about  5  feet  at  low  water.  It  is  at  the  west  end  of  the 
cut  of  1891,  and  east  of  Elliott  Cut.  There  is  at  least  6  feet  in  depth  through  Elliott 
Cut.  Across  the  Stono  Bar  the  depth  secured  by  recent  dredgine  is  well  maintained. 
There  is  a  channel  at  least  7  feet  deep  across  the  Ashley  River  Bar. 

Respectfully  submitted. 

Jambs  P.  Allbn,  A$$Utani  EngiiMmr, 

Capt.  Frederic  Y.  Abbot, 

Corps  of  Engineers,  U.  3.  A, 


M  la. 

IMPROVEMENT  OP  BEAUFORT  RIVER,  SOUTH  CAROLINA. 
REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examination  see  page  1235,  Annual  Report  for  1890. 
For  reason  for  increasing  estimate  see  page  1529,  Annual  Report  for 
1893. 

During  the  year  a  reasonable  bid  having  been  received  for  rock 
dredging,  authority  was  asked  and  obtained  to  expend  the  balance  of 
the  fands  available  under  informal  agreement. 

As  much  rock  was  dredged  as  it  was  thought  safe  to  remove  with 
the  large  dredge,  which  left  a  dangerous  ridge  at  the  edge  of  the  cut- 
Enough  of  the  reserved  funds  were  expended  for  the  hire  of  a  small 
dredge  and  its  crew  to  remove  the  dangerous  ridge  of  loose  stone  that 
the  large  dredge  left  along  the  edge  of  its  cut. 

For  details  of  work  done  reference  is  made  to  the  appended  report 
of  my  assistant  engineer,  Mr.  James  P.  Allen,  who  has  been  in  local 
charge. 

This  river  is  tributary  to  the  collection  district  of  Beanfort,  S.  C.  Beaufort  is  the 
port  of  entry.    Amount  of  duties  collected  in  the  calendar  year  of  1896,  $1,490.40. 
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Money  statement 

July  1, 1896,  balance  unexpended $5,705.80 

June  30, 1897,  amount  expended  daring  fiscal  year 5, 134. 16 

July  1, 1897;  balance  nnexpended 671.64 

{Amount  (estimated)  required  for  completion  of  existing  project 9, 000. 00 
Amount  tbat  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1899      9, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Conffress— 

Approved  September  19, 1890 $12, 500 

Approved  July  13,  1892 12,600 

Of  August  17, 1894 5,000 

Paesea  June3,  1896 1,000 

Total 31,000 

Total  expenditures  to  and  including  June  30,  1897,  $30,428.36. 


COMlfERCIAL  STATISTICS. 

ArrivaU  and  oUaraneeB  of  ve9aeU  and  eammeroe  at  Beaufort,  8,  C,  from  January  1, 1888, 

to  December  SI,  1893, 

ABRIYBD. 


Yeur. 


1888 
1880 
1890 
1801 
1892 
1893 
1894 
1895 
1896 


Ko. 


103 
98 
43 
37 
29 
40 
29 
85 
18 


Coastwise. 


Tons. 


121,207 
128,884 
49,178 
40,146 
34,979 
61,967 
39,171 
47,897 
26,978 


Crew. 


2,630 
2,728 
927 
786 
607 
854 
681 
828 
467 


Foreign  ports. 


American  vessels. 


No. 


3 
2 
7 
8 
1 
4 
8 
1 
2 


Tons. 


1,093 
1,461 
2,987 
1,567 
896 
8,101 
2,925 
1,005 
1,716 


Crew. 


26 
19 
75 
26 
9 
38 
32 
12 
22 


Foreign  vessels. 


Ko. 


80 
58 
52 
22 
37 
36 
41 
30 
83 


Tons.   Crew. 


21,786 
54,464 
48,666 
21,503 
43,526 
45, 774 
72,409 
51, 912 
54,780 


422 

1,096 

972 

416 

771 

771 

1,220 

1,095 

968 


No. 


136 
158 
102 
62 
67 
80 
73 
66 
53 


Total. 


Tons. 


144,085 

230,193 

100, 816 

63,215 

79,401 

100,842 

114,565 

100, 314 

88,474 


Crew. 


8,078 
8,858 
1.974 
1,222 
1,887 
1,668 
1,993 
2,039 
1,457 


CLEABED. 


1888 
1889 

1890 
1891 
1892 
1898 
1894 
1895 
1896 


57 
57 
12 
7 
7 
6 
5 
5 
7 


68,287 
73,744 
6,436 
3,921 
4,268 
6,313 
6,237 
5,902 
8,913 


1,666 

1,872 

127 

75 

92 

110 

118 

89 

127 


8 


1 
1 


1,465 


101 


296 
206 


83 


8 
8 


78 
98 
88 
51 
59 
67 
60 
66 
44 


85,523 
99,898 
94,285 
56,300 
72,702 
92,248 
101,629 
100,843 
73,656 


1,561 
1,944 
1,828 
932 
1,264 
1,494 
1,714 
1,929 
1,282 


138 
155 
101 
58 
66 
74 
66 
71 
51 


150,275 

173, 642 

100,822 

60,221 

76,970 

98,857 

108, 162 

106,745 

82, 519 


8,160 
8,816 
1,960 
1,007 
1,856 
1,612 
1,840 
2,018 
1,409 


COMMERCE. 


Year. 


1888 
1889 
1890 
1801 
1802 
1893 
1804 
1805 
1806 


Valae  of  ex- 
ports. 


$860, 
1,083, 
1,040, 
627, 
701, 
2,251, 
4,039, 
4,155, 
4,316, 


393.00 
085.00 
197.00 
851.00 
564.00 
685.60 
417.00 
619.00 
260.00 


Yaloe  of  im- 
ports. 


$65,645.86 
24,266.00 
41,005.00 

137,042.54 
77,751.40 
10,278.81 
50,054.00 
70,382.82 

135,488.62 


Datiesool- 
leoted. 


$17.00 
160.00 


81.50 


0.00 

182.06 

1,529.00 

1,490.40 


Marion  M.  Hutson,  Collector  nf  Cu$tom$. 
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ArrivaU  and  cUaranoe$  ofvesaeU  and  iHmm0roe  at  Bea^fari,  8,  C,  eto.— Continned. 

COMMBBOE  IN  1891. 


ArtlolM. 


Lumber,  timber,  railroad  tief feet.. 

Bhinslee number.. 

Wooa •• oords.. 

Coal tons.. 

Phosphate  rock do.... 

Generalmerchandise,  machinery,  hard  wa^  etc do.... 

Lint  cotton,  seed  cotton do.... 

Rough  rice do.... 


Total. 


Qnaatltj. 


4,120.000 

100,000 

000 

7,800 

173,000 

9.150 

1,000 

1,000 


$87,500 

500 

1.800 

89.000 

820.000 

800.000 

140,000 

60,000 


1,878,800 


Aggregate  tons  of  freight  transported  through  Brickyard  Creek  during  the  year 
was  202,235  tons. 

Aggregate  tonnagef  value,  and  number  of  tripe  of  veeeelepaeeing  ihrougk  that  pari  of 
Beaufort  Biver,  South  Carolina,  known  ae  Btiokjfard  Croek  during  the  $eair  1891. 


Class. 


Passenger  boats 

Tugboats 

Dredges,  wash  boats,  lighters . . 

Coastwise  vessels 

Steam  pleasure  yacht 

Small  boats  fh>m  2  to  50  tons.^ . 

Pilot  boats , 

Revenue  cotter 

Buoy  tender 

Fish  Commission  boat , 


Total. 


Nnmber. 


8 

18 
87 
80 


80 
8 
8 
1 
1 


Aggregate 
tonnage. 


1 


800 

1,000 

8,000 

10,000 

250 

400 

100 

1,100 


19,750 


Aggregate 
valae. 


$40,000 
170,000 
280.000 
500,000 
203,000 
12,000 
10,000 

180.000 


1,875,000 


Aggregate 

noBiberof 

trips. 


140 

1,500 

6,600 

80 

15 

600 

75 

80 


7,780 


Five  thousand  passengers  passed  over  the  oreek  daring  the  year. 

COMMB&CB  IN  1898. 


Articles. 


Phosphate  rock tons. 

General  merchandise,  machinery,  hardware,  etc ••..••• do. . . 

Lint  cotton,  seed  cotton,  cotton  seed ...do... 

Bough  lice do... 

Coal do... 

Lumber,  timber,  railroad  ties feetB.M. 

Shingles number. 

W^ooa cords. 

Total tons. 


Quantity. 


800,000 

10,000 

U,000 

1,000 

10,000 

6,120,000 

100,000 

1,000 


250,000 


Valna. 


1880,000 

800.000 

100,000 

80,000 

40.000 

61,500 

600 

8,000 


1,606,000 


Aggregate  tonnagCf  value,  and  number  of  tripe  of  veeeele  paeeing  Ihrougk  that  part  <tf 
Beaufort  Biver,  South  Carolina,  knoim  ae  Brickyard  Creek  during  the  year  li92* 


Class. 


Passenger  boats 

Tugboats 

Dredges,  wash  boats,  lighters. 

Coastwiiie  vessels 

Steam  pleasure  yachts 

Small  boats  fhmi  2  to  50  tons. . 

Pilot  boats 

Bevenue  cutters 

Buoy  boat 


Total 


Nnmbar. 


8 

U 

87 

20 

10 

80 

8 

2 

1 


Aggregate 
tonnage. 


900 

1,100 

8,000 

10,000 

800 

400 

100 

700 


19,500 


Aggregate 
▼alue. 


$40,000 
180,000 
280,000 
500.000 
200,000 
1,200 
10,000 

175,000 
1,888,200 


number  of 
trips. 


1.650 

6.600 

20 

30 

600 

75 

60 


7,960 
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Aggregate  i&nnagef  value,  etc, — Continaed. 

COKKEBOB  IK  1893. 


Artidea. 


Phosphate  rook 

GoDeral  merchandise 

Cotton  seed 

Sea  island  and  apland  cotton. 
Coal. 


Lumber  and  timber feet  B.M. 

Bailroad  ties 

Wood,  shingles,  brick,  hardware,  machinery,  eto 


Totol 


Number* 


7, 900, 000 
61.700 


Tons. 


} 


180,000 

2,250 

50 

60 

6,000 

25,140 

1,500 


216,000 


Yalae. 


{ 


1900,000 
U2,500 
1,000 
25,000 
25.000 
79,000 
18,600 
20,000 


1,181,000 


Aggregate  tannage,  value,  atUl  number  of  tripe  of  veseels  p<ueing  through  that  part  of 
Beaufort  Biver,  South  Carolina,  known  ae  Brickyard  Creek,  during  the  year  1898, 


Class. 


Passenger  boats 

Tugboats 

Wash  boats,  dredges,  and  Ughtors. 

Coastwise  vessels 

Steam  pleasare  yachts 

Small  boats.  Arom  2  to  50  ton  s 

PUot  boats 

Berenne  cattors 

Buoy  tender 


Total 


Knmber. 


8 

18 

87 

20 

10 

80 

8 

2 

1 


-A-ggregate 
tonnage. 


} 


900 

1,100 

6,000 

10,000 

800 

400 

100 

700 


19,500 


Aggregate 
yalae. 


$40,000 
130,000 
250.000 
600,000 
200,000 
1,200 
10,000 

175,000 


1,806,200 


Aggregate 

number  of 

trips. 


150 

1,300 

4,000 

20 

80 

iOO 

60 

60 


6,000 


GOHMEBCE  IN  1894. 


Articles. 


Phosphate  rook 

Lnmber.  sawed  and  hewed feetB.M.. 

Bailr<Mui  ties 

General  merchandise 

Sea-island  cotton 

Cottonseed 

Coal 


Wood,  shingles,  brick,  machinery 

Bough  lice,  seed  cotton  (not  ginned) . 


Total 


Number. 


8,000,000 
60,000 


Tons. 


} 


150,000 

80,000 

8,000 

110 

176 

8,000 

2,000 

700 


193,985 


Value. 


$525,000 
80,000 
18,000 
190,000 
40,000 
2,000 
30,000 
85,000 
80,000 


960,000 


Capt.  F.  y.  Abbot,  Corps  of  Mngineere, 


W.  D.  NiLES. 


Aggregate  tonnage,  value,  and  number  of  tripe  of  veseeU  paeeing  through  that  part  of 
Beaufort  Biver,  South  Carolina,  known  ae  Brickyard  Creek  during  the  year  1894, 


Class. 


Tugboate 

Coastwise 

Steam  pleasure  yachts 

Small  boats  fh>m  2  to  50  tons. 

Wash  boato  and  dredges 

Lighters 

Pilot  boats 

Beyenne  cutters 

Buoy  tender 

Psssenger  boate  (steam) 


Total 


Number. 


19 

20 

12 

40 

10 

60 

4 

2 

1 

4 


Aggregate 
tonnage. 


} 


1,160 

10,000 

400 

600 

8,000 

6,000 

185 

700 

1,000 

U,986 


Aggregate 
yalue. 


$150,000 

600,000 

225,000 

6.000 

200,000 

60,000 

10,000 

175,000 

60,000 

1,876,000 


Aggregate 

number 

of  trips, 

single. 


1,600 
20 

n 

600 

10 

6,000 

100 

60 

200 

7,466 
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Aggregate  tonnagey  value,  etc. — Continued. 

COHMBBCE  IK  1896. 


ArtiolM. 


Phosphate  rook 

LnmSer,  sawed  and  hewed feet  B. 

General  merchandise 

Sea-island  cotton  (ginned) 

Seed  cotton  (notginned) 

Bough  rice , 

Cottonseed , 

Coal 


M. 


Wood,  shingles,  brick,  machinery,  and  hardware. 
Total 


Knmber. 


4,000,000 


}• 


Capt.  F.  y.  Abbot,  Corp«  of  Engimeere, 


Tom. 


150,000 

10.000 

8,000 

350 

700 

250 

8,000 

2,000 


174,800 


Value. 


1450,000 

36,000 

190.000 

150.000 

30,000 

3,750 

80.000 

30,000 


919,750 


W.  D.  NlLBB. 


Aggregate  tonnage,  value,  and  number  of  tripe  of  veeeeU  ptueing  through  thai  part  of 
Beaufort  River,  South  Carolina,  Known  ae  Briokyara  Creek  for  year  1895, 


Claas. 


Tngboats 

Coastwise 

Pleasure  yachts  (steam  and  sail) 
Small  boats  from  2  to  50  tons. . . 

Wash  boats  and  dredges 

Lighters 

Pifot  boats 

Bevenue  cutters 

Buoy  tenders 

Passenger  boats  (steam) 

Total 


Number. 


20 

16 

15 

40 

10 

00 

4 

2 

1 

4 


171 


Aggregate 
tonnage. 


} 


1,200 

7,500 

500 

500 

8,000 

6,000 

185 

700 

1,000 


20,585 


-^.ggregate 
value. 


$140,000 

375,000 

225.000 

6,000 

200,000 

50,000 

10,000 

175,000 

60,000 


1,221,000 


Aggregate 

number  of 

tripe. 


1,600 

20 

100 

500 

15 

6,000 

100 

50 

200 


7.585 


COMMERCE  IN  1896. 


Class. 


Tugboats • 

Coastwise 

Steam  pleasure  yachts  and  sailing  yachts. 

Small  boats  ftom  2  to  50  tons 

Wash  boats  and  dredges 

Lighters 

Pilot  boats 

Revenue  cutters 

Buoy-tender  boats 

Passenger  boats  (steam) 


Total 


Number. 


18 
15 
10 
40 
10 
60 
5 

a 
1 

4 


Aggregate 
tonnage. 


} 


1,100 

7,500 

400 

500 

3,000 

6,000 

260 

700 

1,000 


20,450 


Aggregate 
value. 


$110,000 

850,000 

200,000 

6,000 

200,000 

50,000 

20,000 

175,000 

60,000 


1,171,000 


Aggregate 

number  of 

trips. 


1.200 

16 

50 

400 

15 

3,000 
00 

40 

150 


4,930 


Articles. 


Number. 


Phosphate  rock. 

Lumber,  sawed  and  hewed  (includinff  railroad  ties) feet . . '    6, 200, 000 

General  merchandise,  including  macninery. 


\X«UV7l.«il  UIVA. vunuuaav,  u<m<Au«>ftu|^    >uww.mmv.^  ....................  ...... 

Sea  island  and  upland  cotton bags.. 

Cotton  seed 

Bough  rice  and  seed  cotton  (cotton  notginned) 

Coal,  wood,  brick,  shingles,  shells,  lime 


2,100 


Total. 


Tons. 


80,000 
15,000 
2,500 
367 
850 
800 
750 

100,267 


Value. 


$180,000 
52,000 
150,000 
127,000 
12,000 
35,000 
82,000 

588,000 
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report  of  mr.  jambs  p.  allbn,  a8sistakt  ekgixebr. 

United  States  Engineer  Offigb, 

Charleston,  S,  C,  June  SO,  1897, 

Captain:  I  have  the  honor  to  sabmit  the  following  annual  report  for  Beanfort 
River,  South  Carolina : 

An  informal  contract  was  made  with  P.  Sanford  Ross  to  dredge  the  rook  and  sand 
la  the  Coosaw  mouth  of  Brickyard  Creek,  at  $1.07  per  cubic  yard 

Dredging  operations  were  commenced  October  8, 1896,  near  the  west  end  of  shoal 
on  what  we  have  generally  called  the  ''Coosaw  Range.''  Cut  4  was  dredged  for  a 
length  of  about  400  feet,  the  eastern  end  having  been  made  30  to  35  feet  wide.  Cut  6 
was  dredged  about  30  feet  wide  at  the  western  end  and  10  to  15  feet  wide  on  the  east- 
ern end.  The  total  length  of  this  cut  was  about  200  feet.  As  the  balance  of  this  out 
was  already  about  7  feet  deep  at  low  water  and  funds  were  nearly  exhausted,  no  more 
work  was  done.  These  two  cuts  are  both  south  of  the  center  range,  the  outs  to  the 
north  being  numbered  1,  3,  etc.  The  project  requires  7  feet  depth  at  low  water,  but 
considerably  over  depth  was  permitted  and  encouraged,  because,  as  had  been'  antici- 
pated, the  dredge  left  a  ridge  on  the  north  side  of  No.  4  and  on  the  south  side  of  No.  6. 
The  plan  proposed  contemplated  hauling  the  loose  pieces  of  rock  forming  these  ridges 
into  the  deep  water  of  the  cuts,  and  thus  securing  the  requisite  depth  and  disposing 
of  the  ridges.  The  material  removed  was  rock,  sand,  and  some  mud.  It  was  dumped 
as  follows :  2,436  cubic  yards  in  McCally  Creek,  1,170  cubic  yards  in  Coosaw  River, 
126  cubic  yards  in  Brickyard  Creek.  This  last  was  accidentally  dumped  near  Mr. 
Reid's  wharf,  but  was  allowed  and  paid  for^  as  it  did  not  interfere  with  traffic  or  the 
use  of  the  wharf.    The  total  number  of  cubic  yards  removed  was  consequently  3,732. 

Finding  that  it  was  impracticable  with  Mr.  Ross's  dredge  to  avoid  the  formation  of 
the  ridge,  and  that  she  was  not  arranged  to  remove  this  ridge  economically,  a  smaller 
dredge  belonging  to  Reid  Bros.,  from  Beaufort,  S.  C,  was  engaged  at  ^  per  day. 
This  was  one  of  the  phosphate  dredges  used  on  Coosaw  River.  She  worked  upon  a 
differeni;  principle.  The  dipper  was  attached  to  a  frame  projecting  from  the  bow  of 
the  dredge,  and  was  so  arranged  as  to  be  hauled  toward  the  machine  instead  of  being 
forced  out  from  it.  The  work  of  removing  the  ridges  with  this  machine  was  success- 
ful. ShiB  worked  from  November  16  to  December  7,  and  the  Messrs.  Reid  were  paid 
for  fourteen  and  nine-tenths  days  at  $35  per  day.  As  much  as  possible  of  the  ridges 
on  the  north  side  of  Cut  2  and  south  side  of  Cut  6  was  removed,  and  also  some  pieces 
which  h^  been  piled  up  at  the  eastern  ends  of  the  cut. 

This  work  was  very  ably  and  efficiently  inspected  by  Mr.  W.  D.  Niles.  Mr.  Niles 
arranged  to  sound  and  sweep  the  area  as  thoroughly  as  he  could,  in  order  to  detect 
and  remove  the  broken  pieces  forming  the  ridges. 

The  channel  is  still  too  narrow,  only  Cuts  1, 2, 4,  and  6,  of  about  25  feet  each,  having 
been  msKle.  The  character  of  the  bottom  at  this  place  calls  for  a  greater  width. 
Should  the  balance  of  the  estimate  for  this  improvement  be  made  available  at  one 
time,  a  more  advantageous  arrangement  could  be  effected  for  the  completion  of  the 
work. 

Respectfully  submitted. 

James  P.  Allbn,  Atsietant  Engineer* 


M  13. 

ESTABLISHMENT  OF  HARBOR  LINES  IN  ASHLEY  AND  COOPER  RIVERS, 

AT  CHARLESTON  HARBOR,  SOUTH  CAROLINA. 

OFFIOB  OF  THE  OHIEF  OF  ENGINEERS, 

United  States  Army, 
Washington^  D.  0.,  September  21j  1896. 

Bib  :  The  General  Govemment  has  expended  large  sums  of  money 
in  improving  the  harbor  at  Oharleston,  S.  0.,  the  adopted  project  for 
its  improvement  having  been  completed  not  long  since.  I^o  harbor 
lines  have  been  established  by  the  Secretary  of  War  for  this  harbor, 
and  there  appears  to  be  no  settled  limits  for  the  extension  of  wharves 
and  docks  into  the  harbor.  It  is  believed  to  be  highly  important  to 
the  preservation  and  protection  of  the  harbor  that  sach  lines  be  estab- 
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lished  nnder  the  provisions  of  section  12  of  the  river  and  harbor  act  of 
September  19, 1890. 

I  accordingly  have  the  honor  to  recommend  that  a  board  of  officers 
of  the  Oorps  of  £ngineers,  to  consist  of  GoL  Peter  0.  Hains,  M^j.  W,  T. 
Bossell,  Oapt.  F.  Y.  Abbot,  with  Additional  Second  Lient.  Edwin  fi. 
Staart  as  recorder,  be  constituted,  to  consider  and  report  upon  the  sub- 
ject of  the  establishment  of  harbor  lines  in  Charleston  Harbor  and 
Ashley  Biver,  the  expenses  of  the  Board  to  be  paid  from  the  funds 
available  for  the  improvement  of  the  harbor. 

With  the  sanction  of  the  Secretary^  the  order  constituting  the  Board 
will  be  issued  from  this  office. 

Very  respectfully,  your  obedient  servant, 

W.  P.  OBAiaHILLy 

Brig.  Oen.j  Okitf  of  Ilngineer$, 
Hon,  Daniel  S.  Lamont, 

Secretary  of  War. 

[First  indonemeiii.] 

War  Department,  September  23^  1896, 
Approved. 
By  order  of  the  Secretary  of  War : 

John  Tweedale,  Chief  Clerk. 

[Second  indorsement.] 

Office  Chief  of  ENaiNEERS, 

TJ.  S,  Army, 
August  7, 1897. 
Bespectfully  returned  to  the  Secretary  of  War. 
The  Board  of  Engineers,  constituted  by  authority  of  the  Secretary  of 
War  in  first  indorsement  hereon,  has  given  the  subject  of  harbor  lines 
in  Charleston  Harbor  careful  consideration,  and  submits  the  accompany- 
ing report,  dated  the  3d  instant,  with  map,  on  which  are  delineated  the 
pierhead  and  bulkhead  lines  which  the  Board  considers  best  suited  to 
the  desires  and  interests  of  riparian  owners  and  to  the  requirements  of 
the  Ashley  and  Cooper  rivers,  as  respects  their  tidal  area  and  regimen 
of  flow,  both  ebb  and  flood. 

I  recommend  that  the  lines  selected  be  approved,  and  that  the  Sec- 
retary place  his  approval  upon  the  map*  which  has  been  prepared  for 
his  signature. 

John  M.  Wilson, 
Brig.  Oen.y  Chief  of  Engineers^  U.  S.  Army. 

To  Chief  of  Engineers,  with  map,  approved  August  10, 1897* 


REPORT  OF  BOARD  OF  ENGnnBERS. 

United  States  Engineer  Office, 

Charleston,  S.  0.,  August  3j  1897. 

General:  The  Board  of  Officers  of  the  Corps  of  Engineers,  consti- 
tuted by  paragraph  1,  special  orders.  No.  33,  headquarters  Corps  of 
Engineers,  dated  Washington,  September  25, 1896.  consisting  of  CoL 
Peter  C.  Mains,  M%j.  Wm.  T,  Eossell,  Capt.  f^redenc  V.  Abbot,  Addi- 

*  Not  printed. 
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tional  Second  Lieut.  Edwin  B.  Stuart,  recorder,  has  the  honor  to  report 
as  follows: 

In  accordance  with  the  requirements  of  the  above  order  and  of  your 
letter  dated  Washington,  D.  C,  September  30, 1896  (Appendix  C*), 
two  meetings  were  held.  One  of  them  was  public  and  fuUy  attended 
by  parties  in  interest,  whose  opinions  were  asked  and  are  recorded  in 
Appendix  B*  to  this  report. 

A  careful  inspection  of  the  water  fronts  in  question  was  made.  After 
full  discussion  and  mature  deliberation,  the  pierhead  lines  and  bulk- 
head lines  shown  on  the  accompanying  map  were  selected  as  best  suited 
to  the  desires  and  interests  of  the  riparian  owners  and  to  the  require- 
ments of  the  Ashley  and  Cooper  rivers,  as  respects  their  tidal  areas 
and  regimen  of  flow,  both  ebb  and  flood. 

In  order  that  these  lines  may  be  reproduced,  the  coordinates  of  all 
angular  points  are  given  in  Appendix  A  to  this  report.  They  are 
referred  to  the  center  of  the  spire  of  Flinn's  Church,  Charleston,  S.  O. 
For  convenience  in  marking  the  lines  at  any  time,  the  coordinates  of 
fifty  permanent  reference  points  on  the  Cooper  Biver  front  and  twenty- 
one  on  the  Ashley  Eiver  front  are  given.  In  addition  to  these  the 
coordinates  of  twenty-eight  permanent  reference  points,  consisting  of 
church  steeples,  permanent  Coast  Survey  stations,  and  corners  of  brick 
buildings,  are  given.  These  coordinates  are  tabulated  in  Appendix  A 
to  this  report,  and  the  same  tables  are  given  in  full  on  the  map  accom- 
panying this  report. 

Peteb  C.  Hains, 
Colonel,  Corps  of  Engineern. 

Wm.  T.  Eossell, 
Major  J  Corps  of  Engineers, 

Fbedebio  V.  Abbot, 
Captain,  Corps  of  Engineers, 

Edwin  R.  Sttjaet, 
AddU  Second  Lieutenant  ofEngineers^  Recorder. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U.  S.  A. 


Appbhdix  a. 

The  map  aocompanying  this  report  was  prepared  from  surveys  made  by  the  Engi- 
neer Department  in  1881, 1886,  and  1893,  by  the  United  States  Coa«t  and  Geodetic 
Bnryey  in  1889-1894,  and  nnder  the  direction  of  the  Board  of  Engineers  for  harbor 
lines  In  1897.  A  system  of  rectangalar  coordinates  is  need,  the  origin  being  the  cen- 
ter of  the  oapola  of  Flinn's  Chnrch,  and  the  directions  parallel  and  perpendicular 
to  the  true  meridian  at  that  point.  The  steeples  and  other  conspiouoas  objects  and 
points  are  given  in  Table  No.  1  by  their  coordinates.  The  coordinates  of  a  number 
of  reference  points  are  given  in  Table  No.  2.  These  last  consist  generally  of  comers 
of  brick  buildings.  XJnless  otherwise  stated,  the  intersection  of  the  main  walls 
above  the  water  table  (where  there  is  one)  is  the  located  point,  and  not  the  comer  as 
it  shows  at  the  ground.  These  reference  points  are  shown  on  the  map  by  small  +'s 
and  are  numbered  consecutively,  No.  1  being  farthest  north  on  Ashley  River  side. 
The  numbering  continues  around  the  southern  part  of  the  city  and  up  Cooper  River. 
The  coordinates  are  in  feet  and  tenths. 

Soundings  are  in  feet  and  tenths  referred  to  mean  low  water.  The  1-fathom  curve 
18  shown  in  yellow,  2- fathom  curve  in  red,  3- fathom  curve  in  blue,  4-fathom  curve  in 
green,  and  o-fathom  curve  in  black. 

*  Not  printed. 
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Table  No.  X. 


Designation. 


Xlinn*t  ohoroh 

Cotton  factory  chimney 
Qeiman  chnxvh. ....... 

St.  Philip's 

StMichael 

Scotch  choroh 

Geo.  W.Williams'  house 

Baptist  church 

Wappoo  tank 

Orphan  House 

liUtheraa 

Grace  church 

ABattery 

A  Plum 

A  Old  Town 


ALefar6... 

S  Sand  Hill 


-A  Doctor 

Doctor  reference  mark 


^  Danmon. 
^Pacific.. 


^Wndo. 


A  Live  Oak. 


Latitude. 


Departure. 


Pacific  tank 

Ashepootank 

Stono  tank 

Stono  hrlck  ohimnej* . . 
Wando  hrlck  chimney 


S 
S 


8419. 5  N 
7*25.6  8 
8592.0 
454S.1 
6248.9  S 
62e0.9  S 
620.1  S 

6066.7  S 
047.1  8 

3695.9  8 

2633.8  S 

7071.8  S 

10152. 6  S 

4769. 9  N 

8521.4K 
12116. 0  N 

16289.  IN 

15250. 7  N 


8640. 5  N 
8689.9  K 

17467. 9  N 


90128. 3  N 

10166. 2  N 
11617. 8  K 

16360. 1  m 
16096.  IN 

17541. 2  N 


166.6W 
938.8  W 

1467.7  E 
1001.6  E 

966.6  E 
1287.2  E 

126. 6  W 
6683. 5  W 
1102. 1  W 

122. 6  W 

788. 8  W 
1650.0  E 

4968. 8  W 
U818.2W 

15103. 2  W 
14007.7  W 

15977. 2  W 
15961. 5  W 


0941.4  W 
8186.8  W 

11083. 6  W 


1753L2W 

5878. 1  W 

7561. 6  W 

9888. 7  W 
9831. 6  W 

10837. 8  W 


DescriptioB. 


Center  of  cupola,  llinn's  Preshyterian  chnroh. 

Center  of  chimney,  Charleston  cotton  factorr. 

Spire  St.  Johannes'  German  Lutheran  church. 

St.  Phillip's  churdi  spire. 

St.  Michael's  church  spire. 

Southern  cupola  of  Scotch  PreshTterian  ohnroh. 

Cupola  residence  of  Geo.  W.  Williams,  sr. 

Spire  Citadel  Souare  Baptist  church. 

Center  of  tank,  Wappoo  Mill. 

Figure  on  cupola  of  Orphan  House. 

Center  cupola  Lutheran  church,  Arohdale  street. 

Spire  Wentworlh  street. 

Southeast  angle  of  sea  walL 

C.  &  G.  S.  A  Plum  Island.   Stone  with  hole. 

C.  &  G.  S.  A  near  landing  of  Mr.  £.  T.  Lagu^ 
marked  hy  a  stone  with  hole  driUed  in  it. 

C.  &  G.  S.  A-    Stone  with  hols  in  it. 

C.&G.S.A'  Stone  with  hole.  On  Sunday  Hill 
Point.    Place  of  Mr.  Legai^. 

C.  &  G.  S.  A  on  Doctor  Point.    Cedar  Point. 

Piece  of  drain  pipe  filled  with  cement  and  bottle 
of  ashes  under  it.  It  is  S.  22^  12' 80"  E.  41.  46 
feet  from  A  Doctor.    Place  of  Mr.  Legar6. 

C.  &  G.  S.  A  near  old  race  track. 

C.  A  G.  S.  A  marked  with  a  bottle.  SUme  mark- 
ing cit>'  boundary  SSE.  113  feet. 

C.  &  G.  S.  A.  Drain  pipe  and  bottle.  A  is  8'.9 
from  ITw.  and  17'.8  f^om  SW.  corner  niter 
house. 

C.  &.  G.  8.  A-  Drain  pipe  and  bottle.  ▲  large 
oak  is  SE.  167.6  feet. 

Center  of  tank,  Pacific  Works. 

Center  of  tank,  Ashepoo  Works. 

Center  of  tank,  Stono  Works. 

Center  of  brick  chimney,  Stono  Works. 

Center  of  brick  chimney,  Wando  Works. 


Tahle  No.  $, 


Keference 
point. 


1 
2 
8 
4. 

6 

6 

7 

8 

9 

10 

11 

12 

18 

14 

16 
16 
17 
18 
19 

20 

21 
32 
28 
24 
25 
26 
27 
29 
29 
80 
81 


Latitude. 


18320. 4  K 

18274. 7  N 
17611. 6  N 

18564. 8  N 

2036.4  S 
8480.2  S 
8565.8  S 

8629.7  S 
8669.6  S 

8508.6  S 

6441.4  S 

6609.5  S 

6876.8  S 
6668.4  S 

6638.8  S 
6669.1  8 

6603.8  S 

6553.9  S 

6622.1  S 

6606.7  B 

6084.0  S 
6476.4  8 

6423.0  S 
6273. 4  8 
6238.7  8 

6196.2  8 

4790.1  8 

4746.2  8 
4758.1  8 
4701. 4  S 
4763.0  8 


Departure. 


11874. 2  W 

11843. 4  W 

11053. 2  W 

8757. 6  W 

8628. 9  W 
5211. 6  W 
5105. 4  W 

5153. 8  W 

4948. 9  W 

4876. 1  W 

2046. 2  W 

2885. 6  W 
2734. 8  W 

2219. 7  W 

2117. 6  W 

266. 8  W 

263.0  W 

217. 8  W 

28.1   E 

667.2   E 


674.8 
2322.6 
2323.4 
2322.6 
2i24.3 
2439.0 
2460.6 
2307.1 
2647.4 
2540.6 
2612.8 


E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 


Description. 


NW.  comer  brick  building,  Standard  Works. 

SW.  comer  brick  building,  Standard  Works. 

8W.  comer  acid  chamber,  Wando  Works. 

KW.  corner  brick  chimney,  3  feet  aboTe  batter  of  base  st 

Atlantic  Works. 
Center  of  pivot  pier,  Ashley  River  Bridge. 
NB.  comer  north  wing,  lower  story,  West  Point  Mill. 
SE.  comer  south  wing,  lower  story,  West  Point  MiU. 
SW.  coruer  main  buikliDg,  lower  story,  West  Point  Mill. 
NE.  corner  oistem  back  of  warehouse.  West  Point  Mill. 
NE.  comer  small  boiler  room  in  rear  of  West  Point  MilL 
N  W.  comer  Chisolm's  Mill  building. 
SW.  comer  Chisolm's  MiU  buildine. 
Reentraut  anele  rear  of  main  builaing. 
8  W.  comer  oiwall  of  Mr.  Giimball's  honse,  on  OMiseway  fool 

of  Tradd  street. 
SK.  comer  of  wall  as  above. 
N  W.  comer  sea  wall,  west  end  South  Bay,  top. 
SW.  comer  sea  wall,  west  end  South  Bay,  top. 
SW.  comer  last  house  north  side  South  Bay  street. 
KW.  comer  brick  foundation,  Mr.  Frost's  house,  south  side 

South  Bay  street. 
SW.  comer  building  at  NB.  comer  King  and  8onth  Bay 

streets. 
SW.  angle  batterv  sea  wall,  top. 
SE.  comer  north  brick  building,  southern  wharf. 
KE.  comer  north  brick  buildiuff,  southern  wharf. 
NE.  comer  cotton  shed.  North  Commercial  wharf. 
SE.  comer  warehouse,  Korth  Commercial  wharf. 
NW.  comer  office  building,  Commercial  wharf. 
NB.  comer  warehouse  south  side  Adger,  northern  wharf. 
SW.  comer  oflice  building  north  side  Adger,  northern  wharf. 
SE.  corner  office  building  north  side  Adger,  northern  whftif. 
KE.  comer  office  building  north  side  Adger,  northern  wharf. 
S  W.  comer  office  building  north  side  Aoger,  northern  wharf, 

and  east  of  railroad  track. 
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Table  No,  ;9— Oontinned. 


Beference 
point. 

Latitude. 

Deportoro. 

DeBcription. 

82- 

4721.3  8 
4501.3  S 
4386.6  8 

4354.3  8 

4343.4  8 

4807.4  8 
4247.0  8 
4211.9  8 
8940.18 
8913. 0  8 
8715.6  8 

3660.5  8 
3624.2  8 

8060.6  8 
3635.2  8 
8547.8  8 
3350.4  8 
8327.6  8 
8082.6  8 
8046.8  8 
2963.2  8 
2940.8  8 

1958.8  8 

2918.9  3 

2856.4  8 

2850.2  8 
2268.0  8 

2151.6  8 
1328.4  8 

1289.7  8 
1053.9  8 
1033. 6  8 

441.0  8 
422.4  8 

105.1  8 

126.9  8 
2.2  S 

47.6N 

771. 7  N 

869.8  N 

2614.0 
2610.1 
9498.9 
2547.9 
2647.5 
2643.7 
2638.8 
2636.0 
2608.5 
2606.8 
8570.4 

2599.1 
2596.6 
2660.2 
2648.2 
2810.3 
2572. 0 
2567.5 
2543.6 
2539.8 
2531.6 
2529.2 
2391.4 

2463.5 

2456.8 

2470.2 
2460.5 
2446.2 
2293.1 
2264.0 
2135.8 
2280.4 
2316.1 
2314.1 
2460.4 

2314.4 
2270.1 

2264.3 
2024.0 
1949.0 

E 
E 
B 
E 
E 
E 
E 
E 
B 
B 
E 

E 
E 
E 
E 
E 
B 
£ 
E 
B 
E 
E 
£ 

B 

B 

E 
B 
B 
£ 
£ 
E 
E 
E 
E 
B 

£ 
B 
E 
E 
B 
B 

NW.  corner  of  above. 

38 

8E.  corner  offices  Boyce's  wharf. 
SW.  comer  Cotton  Exchange. 
Beentrant  angle  8E.  Cotton  Exchange. 
SB.  comer  of£ses  Atlantic  wharves. 

84 

36 

36 

87 

NB.  comer  offices  Atlantic  wharves. 

88 

8E.  comer  offices  Atlantic  wharves. 

39 

NE.  comer  offices  Atlantic  wharves. 

40 

SE.  comer  E.  8.  T.  B.  B.  Co.'s  offices. 

41 

NE.  oomer  E.  8.  T.  B.  K.  Co.'s  offices. 

42 

K£.  comer   warehouse  Clyde  8teamship  Co.*f   soathem 

wharf. 
SE.  oomer  offices  west  itt  track. 

43 

44 

NE.  corner  offices  west  of  track. 

46 

SVr.  comer  offices  east  of  track,  Clyde  Go. 
N  W.  comer  offices  east  of  track,  Clyde  Co. 
8E.  comer  warehonse,  Clyde,  northern  whaiil 
SE.  comer  offices  Accommodation  wharf. 

40 

47 

48 

49 

NE.  comer  offices  Accommodation  wharf. 

60 

SE.  oomer  offices  Consumers'  Coal  Co. 

61 

NE.  comer  offices  Consumers'  Coal  Co. 

62 

NE.  oomer  main  part  south  granite  gatepost^  custom-house. 

SE.  comer  main  part  north  granite  gatepost,  custom-house. 

SE.  oomer  south  wing  custom-house,  aoont  18  inches  above 
xround. 

NE.  oomer  plinth  of  southern  lamp,  eastern  front  oustom- 
house. 

8E.  oomer  plinth  of  northern  lamp,  eastern  front  custom- 
house. 

SE.  oomer  boiler  room  Union  Cotton  Press* 

63 

64 

55 

S6 

67 

68 

NE.  oomer  boiler  room  Onion  Cotton  Press. 

SO 

NE.  oomer  brick  cotton  shed.  Cotton  Press. 

60 

NTC.  nornAr  hniler  rnnm  Rani^Att'ii  mill. 

61 

NE.  comer  main  building,  Bennett's  milL 

NW.  comer  electric-light  building. 

NE.  comer  electric-light  building. 

SW.  comer  brick  residence  east  side  Concord  street. 

62 

63 

64 

65 

N  W.  comer  brick  residence  east  side  Concord  street. 

66 

SE.  comer  Standard  Oil  Co'.s  brick  warehouse  on  Inspection 

street. 
SW.  comer  same  building  as  66. 
SW.  comer  Standard  Oil  Co.'s  briok  warehouse  on  Conoord 

67 

68 

69 

street. 
N  W.  oomer  same  building  as  68. 
SB.  oomer  of  fumaoe,  east  end  gas  works. 
N  Jfi.  oomer  gas  works. 

70 

71 
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NoTB  OF  Tabus  No.  3.— The  pierhead  line  is  shown  in  red. 

The  bulkhead  line  ie  shown  in  blue. 

Existing  solid  straotnres  outside  of  the  bulkhead  line  may  remain  and  be  repaired, 
but  may  not  be  extended.  No  structure  is  to  be  built  beyond  said  bulkhead  line 
except  on  open  pile  work.  No  structure  of  any  kind  to  be  built  outside  of  the  pier- 
heaa  line. 

The  pierhead  and  bulkhead  lines  are  composed  of  straight  lines  connecting  angular 
points,  of  which  the  coordinates,  referred  to  the  spire  of  Flinn's  church  and  expressed 
in  feet  and  tenths,  are  given  in  the  following  table : 

Table  No.  S, 


a. 

F. 
E. 
D. 
C. 
B. 

A. 

1. 

2. 

8. 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
U. 
15. 
16. 
17. 
18. 
19. 


Angulw  point. 


Bulkhead  line. 


Latitude. 


4470.8  N 
8496.0  N 


S 
S 
S 
S 
S 
S 
8 
8 
8 


1722.  OK 

826.6  N 

212. 7  K 
906.5 

1665.2 

4195.8 

8095.7 

6637.1 

4701. 4 

3098.0 

2338.8 

1122.7 
960.0  N 

2046.4  N 

8248.9  K 

6644.6  N 

7518.0  K 

9332.  ON 
10862.0  N 
12205. 0  N 
14292. 0  N 
15175.0  N 
16007.  ON 

17279.7  N 
17984. 5  N 

18369.8  N 


Departure. 


1050.7 
1509.0 


1972. 

2872. 

2473. 

2602. 

2618. 

2664. 

2453. 
940. 

8472. 

5840. 

6166. 

7829. 
10108. 
10624. 
10551. 

9789. 

9280. 

9000. 

8822. 

8830. 

0345. 

9640. 
10020. 
11009. 
12193. 
15547. 


B 
B 
E 


B 
B 

W 
W 

w 
w 
w 

2  W 
1  W 
5  W 
9  W 
W 
W 
W 
W 
W 
W 

w 
w 
w 
w 


Pierhead  line. 


Latitude. 


4528.0  N 


2752.0  K 


S 
S 
S 
S 
S 
S 
8 
S 


772.0  N 
801.0  N 
872.0  S 

1555.0 

4205.0 

8838.0 

7072.0 

5090.0 

8472.0 

2696.0 

1498.0 
634.0  N 

1948.0  N 

8840. 0  N 

5823.0  N 

7522. 0  N 

9311. 0  N 
10912. 0  N 
12291. 0  N 
14248. 0  N 
15081. 0  N 
15833. 0  N 
16887.0  N 
17600.0  N 
17878.0  N 


Departure. 


U88.0    B 


2129.0    E 


2852.0    B 

2967.0    E 

3102.0    B 

8118.0    B 

3165.0    E 

2014.0    E 

1195.0  W 

8788.0  W 

5672.0  W 

6617.0  W 

7662.0  W 

10507.0  W 

11181.0  W 

11047. 0  W 

10268.0  W 

9500.0  W 

9177. 0  W 

9038.0  W 

9116. 0  W 

9554.0  W 

9952.0  W 

10351. 0  W 

11827.0  W 

12357.0  W 

15604.0  W 


APPENDIX  N. 


IMPBOVE^ENT  OF  RIVERS  Ain>  HARBORS  IN  EASTERN  GEORGIA. 


REPORT  OF  CAPT.  0.  M.  CARTER,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  1897,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPBOVEBIBNTS. 


1.  Savannah  Harbor^  (Georgia. 

2.  Savannah  River,  Georgia. 

3.  Savannah  River,  above  Augofltai  Geor- 

gia. 

4.  Darien  Harbor,  Georgia. 

5.  Altamaha  River,  Georgia. 

6.  Oconee  River,  Georgia. 

7.  Oomulgee  River,  Georgia. 


8.  Bronswick  Harbor,  Georgia. 

9.  Cumberland  Sound,  Georgia. 

10.  Inside  water  route  between  Savannah, 

Geor|ria,  and  Femandina,  Florida. 

11.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 


SURVEY. 

12.  Doboy  Bar,  GeorgiAb 


TTnitbd  States  Engineer  Oppiob, 

Savcmnah,  Oa,j  July  5, 1897. 

General:  Ibave  the  honor  to  transmit  herewith  my  annual  report 
for  the  fiscal  year  ending  June  30, 1897,  upon  the  works  of  river  and 
harbor  improvements  then  in  my  charge. 

Very  respectfully,  your  obedient  servant, 

O.  M.  Garter, 
CaptaiUj  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineer 8 J  U.  8.  A. 


N  I. 

improvement  of  savannah  harbor,  georgu. 

Savannah  Harbor  proper  is  formed  by  the  navigable  part  of  the  tidal 
portion  of  Savannah  Eiver  lying  within  and  below  the  limits  of  the  city 
of  Savannah — that  is,  Front  Biver  and  North  Channel  from  the  Central 
Kailroad  Pier  down  to  tbe  sea.  In  a  wider  sense  of  tbe  word  the  term 
Savannah  Harbor  comprises  both  branches  of  the  river — that  is.  Front 
liiver-North  Channel  and  Back  Biver-South  Ohannel  from  Cross  Tides 
down  to  the  sea. 
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ORIGINAI.  CONDITION. 

In  1873,  before  the  work  of  improvement  was  inaugurated,  the  usual 
draft  of  vessels  navigating  the  river  at  high  water  was  14.5  feet.  The 
mean  rise  and  fall  of  the  tide  was  about  6.6  feet  at  the  city  of  Savannah 
and  7  feet  at  the  mouth  of  the  river. 

PLAN  OF  IMPROVEMENT. 

The  original  plan  for  the  improvement  of  Savannah  Harbor  is  dated 
August  28, 1873;  that  was  supplemented  by  the  project  of  March  19, 
1879,  and  both  of  those  projects  were  replaced  by  the  third  or  enlarged 
project  of  January  16. 1882,  which  is  given  in  Appendix  J  4,  Annual 
Beport  of  the  Chief  or  Engineers  for  that  year,  where  also  the  earlier 
projects  are  outlined. 

In  1887,  in  obedience  to  an  act  of  Congress  approved  August  5, 1886, 
a  project  with  estimates  of  cost  of  improvement  for  obtaining  28  feet  of 
water  from  the  city  of  Savannah  to  the  sea  was  submitted  and  is  out- 
lined in  Appendix  N 1,  Annual  Report  of  the  Chief  of  Engineers  for  1888. 

On  June  30, 1890,  a  new  project  was  submitted  providing  for  a  mean 
high- water  depth  of  26  feet  from  the  city  to  the  sea.  This  project, 
which  is  printed  as  part  of  Appendix  O,  Annual  Beport  of  the  Chief  of 
Engineers  for  1890,  wa&  adopted  July  22, 1890.  The  work  contemplated 
by  it  was  practically  completed  at  the  end  of  the  fiscal  year  of  1896, 
and  during  the  fiscal  year  just  closed  only  repair  work  and  a  small 
amount  of  dredging  was  carried  on  in  accordance  with  it. 

In  compliance  with  instructions  from  the  Department,  dated  August 
20, 1894, 1  submitted  on  December  7, 1894,  a  modified  plan  of  improve- 
ment providing  for  a  detached  extension  of  the  Oyster  Bed  training 
wall  for  the  purpose  of  sheltering  the  anchorage  in  Tybee  Beads  as 
well  as  for  protecting  the  ship  channel  over  the  outer  part  of  Tybee 
Knoll  against  the  destructive  action  of  heavy  storms.  This  project, 
which  is  printed  as  part  of  Appendix  M  1,  Annual  Beport  of  the  Chief 
of  Engineers  for  1895,  was  authorized  by  law  of  June  3, 1896,  and  in 
accordance  with  it  work  has  been  carried  out  during  the  fiscal  year 
just  ended. 

SUMMARY  OF  OPERATIONS  PRIOR  TO  JULY  1,  1896. 

A  detailed  summary  of  the  jetty  work  done  prior  to  June  30, 1890, 
is  given  in  my  report  for  1891  (Beport  of  the  Chief  of  Engineers  for 
1891,  p.  1492  and  following).  A  summary  of  obstructions  removed  and 
of  dredging  done  during  the  same  period  will  be  found  in  my  report 
for  1896  (Beport  of  the  Chief  of  Engineers  for  1896,  p.  1213). 

A  summary  of  the  jetty  work  and  the  dredging  done  under  the  new 
project  from  July  1, 1890,  to  June  30, 1896,  will  be  found  in  my  report 
for  1896  (Beport  of  the  Chief  of  Engineers  for  1896,  pp.  1218-1220). 

CONDITION  OF  WORK  JUNE  30,  1896. 

The  least  practicable  channel  depth  from  the  old  water  works  to  the 
Ocean  Steamship  Company's  wharves  wa«  15  feet  at  mean  low  water; 
thence  down  to  the  lower  end  of  Marsh  Island  there  was  a  practicable 
channel  depth  of  18  feet  at  mean  low  water;  thence  do\vn  to  the  ocean 
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there  was  a  channel  of  a  depth  not  less  than  20  feet  at  mean  low 
water  (26  feet  at  mean  high  water)  with  a  least  width  of  about  240  feet. 
An  of  the  works  from  Marsh  Island  down  were  in  good  condition. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1897. 

The  river  and  harbor  act  approved  Jane  3, 1896^  contained  an  appro- 
priation of  $5,000  for  continuing  this  improvement,  with  the  following 
provisions: 

Provided,  That  contracts  may  be  entered  into  by  the  Secretary  of  War  for  sach 
materials  and  work  as  may  be  necessary  to  complete  the  project  of  further  improve- 
ment recommended  by  Capt.*0.  M.  Carter  in  his  reports  of  December  7, 1894,  and 
July  1, 1895,  and  to  complete  the  project  for  the  steamboat  channel  between  Beau- 
fort, 8.  C,  and  Savannan,  Ga.,  recommended  by  Capt.  O.  M.  Carter  in  his  report  of 
December  4, 1895,  and  mentioned  in  that  report  as  route  2 ;  to  be  paid  for  as  appro- 
priations may  from  time  to  time  be  made  by  law,  not  to  exceed  the  amount  of 
$1,000,000^  exolnsiye  of  amount  herein  or  heretofore  appropriated. 

Under  this  provision  a  contract  was  entered  into  with  Bittenhonse 
B.  Moore,  of  Mobile^  Ala.^  for  all  of  the  dredging,  and  with  the  Atlan- 
tic Contracting  Company,  of  New  York,  N.  Y.,  for  all  jetty  work  required 
for  the  improvement. 

Jetty  work,  under  -contract  of  October  8,  1896,  with  the  Atlantic 
Contracting  Company,  was  commenced  December  3, 1896,  and  has  been 
continued  to  the  end  of  the  fiscal  year. 

There  were  put  into  the  detached  extension  of  the  Oyster  Bed  train- 
ing wall  165,038.87  square  yards  of  brush  mattresses  and  14,690.02 
cubic  yards  of  fourth- class  stone.  A  length  of  5,250  feet  of  this  dam 
was  built. 

There  were  put  into  the  Cockspur  training  wall  14,318.33  square 
yards  of  brush  mattresses  and  751.67  cubic  yaMs  of  fourth- class  stone. 
This  wall  was  lengthed  200  feet. 

There  were  put  into  Dam  No.  31,  38,963.22  square  yards  of  brush 
mattresses  and  2,269  cubic  yards  of  fourth-class  stone.  This  dam  was 
carried  to  the  shore  of  Turtle  Island,  a  distance  of  about  2,600  feet, 
thus  closing  the  gap  that  had  been  left. 

There  were  driven  on  Oyster  Bed  training  wall  4  piles  to  serve  as 
guides,  and  there  were  driven  on  Dam  Ko.  31,  75  piles  for  the  same 
purpose.  Altogether  there  were,  therefore,  driven  79  piles  to  serve  as 
guides,  which  are  an  equivalent  to  316  linear  feet  of  pile  dam. 

In  repairing  the  Jones  Island  and  the  Elba  Island  spur  dams  there 
were  driven  32  piles,  making  128  linear  feet  of  pile  dam;  there  were 
also  driven  9§  clusters  of  piles,  making  a  total  of  61  piles. 

In  repairing  the  Garden  Bank  training  wall  there  were  driven  73 
piles,  making  292  linear  feet  of  pile  dam;  there  were  also  driven  7 
clusters  of  piles,  making  a  total  of  94  piles;  there  were  used  11,850 
feet  B.  M.  of  timber,  as  waling  and  ties,  and  1,632.7  pounds  of  iron 
bolts  to  secure  them  to  the  pile  work. 

All  the  above  repair  work  was  done  in  open  market  by  the  Atlantic 
Contracting  Company  at  the  prices  of  their  contract  of  October  22, 1892. 

Altogether  there  were,  therefore,  put  into  the  various  works  by  the 
Atlantic  Contracting  Company  during  the  fiscal  year: 

Brush  mattresses square  yards. .  218,320.42 

Fourth-class  stone « ouhio  yards..    17,710.69 

Sawed  timber feetB.M..    11,850 

Iron  bolts pounds..     1,632.70 

Pile  work linear  feet..         736 

Fender  piles clusters..  16} 
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Dredging,  nnder  contract  of  October  20, 1892,  with  P.  Sauford  Boss, 
of  Jersey  City,  N.  J.,  was  continued  until  July  31,  when  the  work  was 
completed.  The  following  quantities  of  material  were  removed  at 
various  points: 

Cabio  yards. 

1.  Manh  Island  Channel 43,916.3 

2.  Front  River 8,483.4 

3.  Wrecks  Channel ; 15,161.1 

4.  Upper  Flats 15.239.3 

5.  Long  Island  Crossing 33,355.0 

6.  New  channel  oyer  Ty bee  Knoll 27,486.8 

Total 143,641.4 

In  all,  therefore,  143,641.4  cubic  yards  of  material  were  removed 
under  this  contract  from  the  channel  in  Savannah  Harbor  during  the 
fiscal  year. 

Dredging,  under  contract  of  October  6,  1896,  with  Rittenhouse  R. 
Moore,  of  Mobile,  Ala.,  was  commenced  on  January  12  and  continued 
to  the  end  of  the  fiscal  year.    The  following  quantities  were  removed: 

Coble  yards. 

1.  Bamshom  Creek 52,333.5 

2.  Wrights  River 81,864.8 

In  all,  therefore,  133,698.3  cubic  yards  of  material  were  removed 
under  this  contract  from  Bamshom  Greek  and  Wrights  Biver  during 
the  fiscal  year. 

SUMMARY  OF  ENTIRE  WORK  DONE  UNDER  THE  PROJECT  OP  1890. 

A  summary  of  the  entire  jetty  work  done  under  the  project  of  1890  is 
given  in  my  report  for  1896  (Beport  of  Chief  of  Engineers  for  1896, 
pp.  1218  and  1219). 

Dredging  under  the  same  project  was  done  under  two  contracts  with 
P.  Sauford  Boss,  one  dated  November  11, 1890,  and  one  dated  October 
20, 1892.  Besides  this,  664.30  cubic  yards  of  material  was  dredged 
under  special  authority  and  outside  of  contracts  in  November,  1891. 
The  total  quantities  removed  at  the  various  locations  under  the  project 
are  as  follows: 


No. 


1 

3 
S 

4 

6 

6 

7 

8 

0 

10 

11 

13 

18 

14 

15 


Locality. 


Partial  removal  of  Kin  gs  Isluid 

Partial  removal  of  Marab  laland 

Marah  Island  Cbannel 

Front  River  in  front  of  city 

Wrecka  Channel 

Obstrootiona 

Upper  FlaU 

Lower  Flats 

Long  laland  Croasing 

Oyster  Bed  Shoal 

Long  Island  Light  Bange 

Ovster  Lump  near  Long  Island  Range 

Old  Channel.  Venna  Point  Range 

New  ohannel  over  Tybee  Knoll 

Outer  Bar 

Total 


Removed. 


Ovbie 

126, 

86, 

1, 013, 

522, 

667, 

261, 

302, 

360. 

1, 072, 

103, 

783, 

63. 

13, 

607, 

2, 


yardt. 
850.40 
920.10 
468.76 
in.  40 
507.00 
642.00 
579. 80 
628. 10 
401.80 
392. 71 
704.79 
785.90 
241.20 
512.50 
616.00 


6,087,863.46 


Lensth  of 

dredged 

ohannel 

out. 


Ftet. 


0,600 
10,500 
7.0OO 
S,500 
7,000 
5,900 
17,700 
1,400 
8,300 


8,000 


81.700 
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CONDITION  OP  WORK  JUNE  30,  1897. 

"So  dredging  has  been  done  in  Savannali  Harbor  daring  the  fiscal 
year  since  July,  1896. 

The  least  practicable  channel  depth  in  the  upper  half  of  Marsh  Island 
Channel  is  15  feet  at  mean  low  and  20  feet  at  mean  high  water;  in  the 
lower  half  of  Marsh  Island  it  is  18  and  23  feet,  respectively;  from  the 
Central  Railroad  elevator  to  West  Broad  street,  20  and  25J  feet,  respec- 
tively, and  thence  down  to  Tybee  Boads  20.2  and  26  feet,  respectively. 
The  works  of  improvement  are  in  good  order.  When  the  present  con- 
dition of  the  river  bed  is  compared  with  that  of  a  year  ago,  it  is  found 
that  considerable  shoaling  has  taken  place  in  Marsh  Island  Channel; 
thence  down  to  Wrecks  Channel  the  size  of  the  river  bed  has  about 
held  its  own;  in  the  lower  part  of  Wrecks  Channel,  at  Obstructions 
and  at  Upper  and  Lower  flats,  the  river  bed  between  the  training  wall 
has  on  the  whole  increased  somewhat ;  on  the  upper  part  of  Long  Island 
Grossing  slight  shoaling  has  taken  place;  thence  down  to  Tybee  Boads 
the  river  bed  has  either  held  its  own  or  increased  in  size. 

COMMERCE  AND  NAYKJATION. 

A  full  statement  and  discussion  of  the  commerce  of  Savannah  were 
given  in  my  annual  report  for  1890,  to  which  I  respectfully  refer  for 
details  in  this  connection. 

The  railroads  now  centering  in  Savannah  are  the  Charleston  and 
Savanns^,  the  South  Bound,  the  Georgia  Central,  the  Savannah,  Ameri- 
cus  and  Montgomery,  and  the  Florida  Central  and  Peninsular.  The 
railroads  under  construction  are  the  Macon  and  Atlantic  and  the  Macon 
and  Dublin. 

In  addition  to  the  railroads,  the  Savannah  Biver,  navigable  as  far  as 
Augusta,  a  distance  of  202  miles  by  the  river,  for  boats  drawing  from 
4  to  5  feet,  aflfbrds  another  means  of  communication  with  the  interior, 
and  many  small  steamers  and  sailing  craft  ply  the  waters  of  the  inland 
route,  along  the  adjacent  coasts,  gathering  the  products  of  the  sea  and 
of  the  coast  plantations  for  transshipment  at  Savannah. 

These  avenues  of  commerce  bring  to  Savannah  the  cotton,  lumber, 
naval  stores,  and  farm  and  mineral  products  of  large  portions  of  the 
States  of  Georgia,  South  Carolina,  Florida,  Alabama,  and  Tennessee, 
as  well  as  other  classes  of  through  freights  from  the  West  and  !N^orthwest. 

Begular  lines  of  steamships  have  been  established  between  this  port 
and  Boston,  New  York,  Philadelphia,  and  Baltimore.  These  lines  com- 
prise a  total  of  11  steamships,  of  which  4  are  to  New  York,  3  to  Bos- 
ton, 2  to  Baltimore,  and  2  to  Philadelphia.  They  made  during  the  last 
calendar  year  about  369  voyages  and  carried  about  465,621  tons  of 
freight. 

On  the  inland  waters  there  is  a  number  of  small  steamers  plying 
between  Savannah  and  adjacent  ports,  making  annually  from  500  to 
600  trips,  and  carrying  about  67,000  tons  of  freight,  valued  at  about 
$4,000,000. 

The  chief  articles  of  export  are  cotton,  lumber,  and  naval  stores,  of 
which  the  present  annual  shipments  maybe  given  in  round  numbers  as 
follows :  Of  cotton,  784,983  bales ;  of  lumber.  107,000,000  feet,  and  of 
naval  stores,  329,445  barrels  of  tuipentine  ana  1,311,950  barrels  of  rosin. 

The  total  tonnage  of  the  port,  inward  and  outward  bound,  during 
1896  was  l|S60y066  tons. 
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MISCELLANEOUS. 

The  work  is  located  in  the  collection  district  of  Savannah,  Ga.  Savannah  is  the 
nearest  port  of  entry.  Amoant  of  duties  collected  in  1896,  $36,149.81.  The  nearest 
light-honses  are  those  upon  the  river«  and  Forts  Oglethorpe  and  Pulaski  are  the 
nearest  forts. 

In  my  last  annual  report  I  indicated  the  importance  of  enlarging  the 
river  bed  by  extensive  dredging,  in  order  to  facilitate  the  enhance  of 
the  tide,  thereby  increasing  its  range  and  volume  and,  consequently, 
the  stability  of  the  improvement.  In  referring  here  to  what  was  said 
on  this  subject  in  my  last  annual  report  (Report  of  the  Chief  of  Engi- 
neers ibr  1896,  p.  1222  and  following),  I  desire  to  add  that  rapid  shoal- 
ing has  taken  place  behind  the  training  walls.  In  the  case  of  the  iN^orth 
Elba  Island  training  wall,  the  shoaling  has  reached  a  stage  when  marsh 
grass  is  commencing  to  grow  between  the  wall  and  the  old  shore.  In 
the  course  of  a  few  years  this  space  probably  wUl  be  converted  into  a 
grass  covered  marsh  and  cease  to  form  a  part  of  the  river.  A  corre- 
spoiidiDg  loss  of  volume  of  the  tidal  prism  will  then  result,  unless 
timely  measures  are  taken  to  compensate  for  such  loss.  These  meas- 
ures, which  are  fully  discussed  in  my  last  annual  report,  consist  in 
enlarging  the  river  bed  between  the  training  walls,  especially  at  the 
most  contracted  x>oints,  by  dredging,  commencing  in  the  lower  regions 
of  the  harbor  and  gradually  advancing  upstream.  The  above-described 
present  conditions  form  an  additional  weighty  reason  why  the  work 
outlined  should  be  authorized  without  delay.  For  the  opening  of  the 
river  to  the  size  contemplated  in  the  project  of  1890,  about  2,500,000 
cubic  yards  of  material  should  yet  be  removed  by  natural  scour  or  by 
dredging.  This  would  improve  the  existing  tidal  conditions,  but  possi- 
bly not  fully  restore  those  of  1890.  To  reobtain  the  size  which  the  river 
bed  had  at  that  time  would  require  the  removal  of  about  9,000,000 
cubic  yards  of  material.  These  figures  indicate,  then,  the  inferior  and 
superior  limits  of  enlargement  that  the  river  bed  will  require  in  order 
to  increase  tidal  range  and  volume  to  their  former  size. 

I  once  more  urgently  recommend,  therefore,  that  funds  be  made^  avail- 
able for  this  purpose.  A  failure  to  do  so  will  result  in  gradual  deteri- 
oration of  the  river  bed  and  thus  threaten  the  future  of  the  improve- 
ment. As  has  been  stated  in  former  reports,  the  channel  in  the  harbor 
of  Savannah,  especially  in  its  upper  parts,  will  probably  never  become 
entirely  self-maintaining,  on  account  of  the  great  mass  of  sediment 
which  the  river  carries  down  from  above;  but  the  annual  outlay 
required  for  maintenance  will  be  the  smaller  the  more  x>owerftLl  the  tide 
that  moves  in  the  river  bed. 

Besides  the  dredging  work  described  above,  provision  should  be 
made  for  maintenance,  for  which  purpose,  under  the  present  condi- 
tions, probably  $50,000  annually  will  be  required. 

Of  the  unexpended  balance  of  $4,035.05  from  the  appropriation  of 
August  11, 1888,  there  was  required  for  obligations  contracted  under 
the  former  project  of  improvement  the  sum  of  $157.44,  leaving  an  avail- 
able balance  of  $3,877.61  for  expenditure  under  the  26-foot  plan  of 
improvement. 

When  the  26-foot  plan  of  improvement  was  completed  there  was 
an  unexpended  balance  of  $44,485.06,  inclusive  of  outstanding  liabili- 
ties of  $27,500,  leaving  an  available  balance  of  $16,985.06,  which 
was  brought  forward  to  be  expended  under  the  existing  project  of 
improvement. 
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Money  statement. 

July  1, 1896,  balance  unexpended $49,485.06 

Amount  appropriated  by  sundry  civil  act  approved  June  4, 1897 350, 000. 00 

899, 485. 06 
June  90,  1897,  amount  expended  during  fiscal  year 33, 702. 17 

July  1, 1897,  balance  unexpended 365,782.89 

July  1,  1897,  outstanding  liabilities $275,478.62 

July  1,  1897,  amount  covered  by  uncompleted  contracts 724,010.43 

276, 478. 62 

July  1, 1897,  balance  available 90,304.27 

(Amount  (estimated)  required  for  completion  of  existing  project 793,950.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1899,  including  $100,000  for  maintenance 893,950.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


AMOUNT  AND  DATE  OF  ALL  APPROPRIATIONS. 

From  1826  up  to  the  date  of  the  22-foot  plan  of  improvement  appro- 
priations amounting  to  $667,096.64  were  made  for  the  improvement  of 
the  harbor  and  for  the  removal  of  wrecks,  as  follows: 


By  act  of  Congress  of— 

March  18, 1826 $50,000.00 

March  3, 1829 24,490.00 

July  3,  1882 25,000.00 

March  2, 1833 43.06 

March  2, 1833 8,430.62 

June  28,1834 30,000.00 

March  3, 1836 20,000.00 

July  7,  1838 15,000.00 


By  act  of  Congress  of— - 

August  30, 1852 $40,000.00 

March  3, 1855 161,000.00 

June  10, 1872 50,000.00 

March3, 1873 50,000.00 

February  27, 1874 193, 132. 96 

Total 667,096.64 


Under  the  22-foot  plan  of  improvement  the  following  appropriations 
were  made: 


By  act  of  Congress  of— 

June  23,  1874 $60,000.00 

March  3,1875 70,000.00 

August  14, 1876 62,000.00 

June  18, 1878 70,000.00 

March  1,1879 100,000.00 

June  14,  1880 65,000.00 

March  3, 1881 65,000.00 

August  2,  1882 200,000.00 

July  5,  1884 200,000.00 


By  act  of  Congress  of— 

August  5, 1886 $150,000.00 

August  11, 1888 180, 000. 00 


Unexpended  balance  of  last 
appropriation  carried  to 


new  project 


1, 212, 000. 00 


4,035.06 


Total 1,207,964.95 


Under  the  26foot  plan  of  improvement  the  following  appropriations 
have  been  made: 

By  act  uf  Congress  of — 

Angustll,  1888  (unexpended balance) • $4,035.05 

September  19,1890 350,000.00 

July  13,1892 318,750.00 

March  3,  1893 1,000,000.00 

August  18,  1894 975,000.00 

March  2,  1895 856,250.00 


Amount  deposited  by  clerk  of  United  States  circuit  court  for  the  south- 
em  district  of  Georgia,  March  20, 1895 


3,504,035.06 

600.00 

3,604,535.06 
44,485.06 

Total 3,460,049.99 


Unexpended  balance  of  last  appropriation  carried  to  new  projeot. 
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Since  the  existing  project  for  improving  Savannah  Harbor  was 
adopted  the  following  appropriations  have  been  made: 

By  act  of  Congress  of— 

March  2,  1895  (unexpended  balance) $44,485.06 

June  3, 1896 5,000.00 

June  4, 1897 350,000.00 

Total 399,485.06 


Ahsiraet  of  hids  opened  at  Savannahf  Ga,,  September  8,  1896,  hy  Capt.  0,  M,  Carter, 
Corps  of  Engineers,  for  improving  harbor  at  Savannah,  Ga, 


No. 

Name  and  address  of  bidder 

1 

Mattresses 
(200, 000  sq.  yds). 

First-class  stone 
(25, 000  tons). 

Second-class 

stone 
(25,000  tons). 

Price. 

Amount. 

Price. 

Amount. 

Price. 

Amount. 

3 

6 

7 

P.  Sanford  Rosa,  Jersey  City,  N.  J 

The  Atlantic  Contracting  Co.,  John  F. 
Gaynor,  president,  New  York,  N.Y.  a.. 
John  L.  Grim.  Philadelphia,  Pa 

$0.90 

.95 
.98 

$180,000 

190.000 
196,000 

$4.80 

8.90 
4.00 

$120,000 

97,500 
100,000 

$4.80 

8.90 
4.00 

$120,000 

97,500 
100,000 

No. 

Name  and  address  of  bidder. 

Third-class 
stone  (50,000 
onbic  yards). 

Fourth-class 
stone  (100,000 
cubic  yards). 

Total  for 
jetty 
work. 

Dredging 

l,250.000cubic 

yards. 

Price. 

Amount. 

Price. 

Amount. 

Price. 

Amount. 

Virginia  Dredging  Co.,  J.  Clem- 
ents   Shafer.    secretary    and 
treasurer.  Richmond. Va.  b 

.20* 
.22 

$211,500 

P.  Sanford  Ross,  Jersey  City,  N.J. 

Savannah  Dredging  Co.,  Jacob 
Panlsen,  president,  Sarannah, 
Qa 

$3.65 

$177,500 

$3.60 

$260,000 

$867,500 

223,760 
256,250 

American  Dredging  Co.,  S.  Y. 
Schermerhom.     president, 
PhiladelnfaiA,  Pa.o 

275,000 

The  Atlantic  CoDtracting  Co., 
John   F.  Gaynor,   president, 
New  York,  N.  Y.  o 

Rittenhouse  R.  Moore,  Mobile, 
Ala.* 

• 
8.60 

176,000 

2.75 

275,000 

836,000 

.18 

162,500 

John  L.  Grim,  Philadelphia,  Pa. . 

8.80 

105.000 

2.90 

290,000 

851,000 

Kjemabks.— Amount  for  which  the  Secretary  of  War  is  authorised  to  enter  into  contracts,  $1,005,000- 

a  It  is  recommended  that  the  bid  ot  the  Atlantic  Contracting  Company,  of  New  York,  John  F.  Quj, 
nor,  president,  for  Jetty  work  (the  first  five  items),  and  of  Rittenhouse  R.  Moore,  of  Mobile,  Ala.,  for 
dredging  (item  6),  be  accepted,  they  being  the  lowest  responsible  bidden  for  the  beat  and  most  suit- 
able materials  and  service. 

b  Bond  of  $50,000  submitted  instead  of  $250,000,  as  required. 

c  Evidenoe  of  authority  to  bid  not  filed. 


List  of  contracts  in  force. 


Name  and  address  of  con- 
tractor. 


Rittenhouse  R.  Moore,  Mo- 
bile, Ala. 

The  Atlantic  Contracting 
Co.,  John  F.  Gaynor,  pres- 
ident, New  York,  N.Y. 


Character  of 
work. 


Dredging . 
Jetty 


Date  of 
approval 


Oct  28,  1896 
Oct  27,  1896 


Work  began. 


Jan.  12.1897 
Deo.    8,1896 


Bzpires. 


On  or  before  the  expira- 
tion of  one  Tear  after  the 
total  sum  oi  monev  for 
which  the  Secretary  or  War 
is  authorised  to  enter  into 
contract  under  these  speci- 
fications shall  have  been  ap- 
propriated. 
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COMMERCIAL  STATISTICS. 

Cotton  statUtics  of  the  port  of  Savannah f  Ga,,  for  the  commercial  year  ending  August 

SI,  1896, 

RECEIPTS  FBOM  ALL  SOUBCES. 


Grade. 

Quantity. 

Weight. 

Value. 

TTiiIfliid     .-   ...._..................«■.«■■•..•.•••■•>.««■•••■■>.. 

Bales. 

707, 564 
77,41» 

Pounds. 
344, 831, 315 
30, 145, 510 

$28. 420. 921 

San ialand  ...........................■•.•••.••••.••••«•■■>•••>•• 

5, 313, 265 

Totjil 

784,983 

874,976.725 

33. 743. 186 

EXPORTS  FROM  SAVANNAH. 


DeatiDation. 


Coastwise 

Great  Britain 

Fnooe 

Other  contiDexital  porta 

Mill  oonsumption  and  burned 
Reshlpped  to  interior 

Total 


BclUs. 

836,440 

24,913 

24,433 

303.921 

1,738 

213 


691,658 


Sea  island. 


Bales. 

62,742 

10. 473 

1.966 

410 


75,591 


TOTAL  EXPORTS. 


Grade. 


Upland — 
Sea  island . 

Total 


Foreign 
exports. 


Bales. 
855, 218 
13,049 


368,267 


Coastwise 
exports. 


Bales. 
836,440 
62,742 


399,182 


Total. 


Bales, 
691,658 
75,791 


767,449 


Steamehip  linee. 


Lines. 


Ooean  Steamship  Co 

New  England  and  Savannah  Steamship  Co . . 
Merchants  and  Miners  Transportation  Co . . , 
Ocean  Steamship  Co 


Total 


Savannah  to— 


New  York- 
Boston 

Baltimore.... 
Philadelphia. 


Steamers. 


4 
8 
4 
2 


18 


Voyages. 


173 
53 

104 
39 


369 


Freight. 


Tons. 
206,281 

69,394 
143,746 

46,290 


465,621 


Cotton  reoeipte  at  Savannah,  from  18718  to  1896, 


Season  August  31  to  September  1. 


1872-73 
1873-74 
1874-7'5 
1875-76 
1876-77 
1877-78 
1878-79 
1879L-80 
1880-81 
1881-82 
1882-83 
1888-84 


Quantity. 


Bales, 
612,794 
630,372 
614,478 
523,244 
477,435 
597,449 
693,764 
741. 018 
889,383 
737.056 
817,760 
655.749 


Season  August  31  to  September  1. 


1884-85 
1885-86 
1886-^ 
1887-88 
1888-89 
1889-90 
1890-91 
1891-92 
1892-93 
1893-94 
1891-95 
1895-«6 


Quantity. 


Bales, 
728,087 
803,359 
804,412 
892,818 
828,168 
966,517 
1, 139, 560 
1, 027, 816 
793.808 
971,405 
946.272 
784,983 
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N   2. 

IMPROVEMENT  OF  SAVANNAH  RIVER,  GEORGIA. 

The  Savannah  Biver  is  formed  by  the  junction  of  the  Tugaloo  and 
Keowee,  and  flows  in  a  soatheastly  direction  to  the  sea. 

A  detailed  description  of  the  river  is  foand  in  my  report  of  the 
examination  and  survey  of  the  portion  above  Augusta,  printed  as 
House  Ex.  Doc.  Ko.  213,  Fifty-first  Congress,  first  session,  and  in  my 
report  of  the  survey  of  the  river  between  Augusta  and  Savannah, 
dated  June  30, 1890,  and  printed  as  Appendix  O  2,  Annual  Beport  of 
the  Chief  of  Engineers  for  1890,  pages  1328-1363. 

ORIGINAL  CONDITION. 

For  the  ^ater  part  of  the  year  the  river  is  navigable  for  steam- 
boats drawing  from  4  to  5  feet  of  water,  but  during  the  low- water 
season  there  are  various  shoals  in  the  upper  part  of  the  river  with  low- 
water  depths  of  not  more  than  about  3  feet.  The  chief  obstruction  to 
navigation  consists  of  sand  and  gravel  bars,  overhanging  trees,  snags, 
and  sunken  logs. 

PLAN  OF  IMPROVEMENT. 

The  original  plan  for  improving  the  Savannah  Biver  was  submitted 
in  1880  and  is  given  in  Appendix  J  of  the  Annual  Beport  of  the  Chief 
of  Engineers  for  1881. 

The  revised  plan  of  improvement,  as  outlined  in  my  report  of  June 
30,  1890,  provides  for  the  establishment  of  a  navigable  steamboat 
channel  5  feet  deep  at  ordinary  summer  low  water  between  the  cities 
of  Augusta  and  Savannah. 

This  is  to  be  accomplished  by  (1)  removing  sand  and  gravel  bars;  (2) 
regulating  portions  of  the  river,  revetting  caving  banks,  and  closing 
incipient  cutoffs;  (3)  removing  snags  and  logs  from  the  channel  and 
overhanging  trees  from  the  banks  of  the  stream. 

The  cost  of  the  improvement  as  given  in  the  project  of  1890  is  esti- 
mated, in  round  numbers,  at  (332,000,  provided  funds  are  regularly 
and  adequately  supplied. 

From  $3,000  to  $5,000  will  be  required  for  the  annual  maintenance 
of  the  completed  work. 

SUMMARY  OF  OPERATIONS  PRIOR  TO  JULY  1,  1896. 

There  were  removed  by  the  snag  boat  under  the  present  project  2,357 
snags  and  stumps,  14,442  overhanging  trees,  and  1  sunken  flatboat;  1 
tree  was  girdled  and  169  logs  were  cut  up  on  bank.  There  were 
dredged  from  the  channel  at  Mother  Peg  Bar  2,022,45  cubic  yards  of 
material,  and  at  Buggs  Bar  1,762.69  cubic  yards  of  material.  At  Canoe 
Oat  Bar  there  were  built  26  spur  dams,  contracting  the  channel  to  450 
feet  and  protecting  the  banks  ixom  erosion.  In  the  construction  of 
those  dams  there  were  driven  1,042  piles,  and  2,780  linear  feet  of  pile 
work  was  wattled;  there  were  also  driven  4  tie-piles  and  4  clusters  of 
fender  piles,  and  there  were  put  into  the  dams  4,212  square  yards  of 
brush  mattresses,  1,430  cubic  yards  of  brush  fascines,  and  248.5  cubic 
yards  of  stone.  All  of  the  foregoing  work  was  done  by  hired  labor 
and  purchase  of  material  in  open  market. 

There  were  also  built,  under  contract,  42  spur  dams  near  Augusta. 
In  that  work  and  in  repairing  old  spur  dams  there  were  used,  under 
the  new  project,  12,093.44  cubic  yards  of  brush  fascines  and  10,094.93 
cubic  yaids  of  stone. 
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The  total  expenditures  under  the  original  project  up  to  July  1, 1890, 
when  the  existing  project  was  adopted,  including  all  outstanding  liabil- 
ities, were  $93,480.09. 

The  total  expenditures  under  the  existing  project  up  to  July  1, 1896, 
including  all  outstanding  liabilities,  were  $75,019.91. 

For  a  special  history  of  past  work,  see  page  1029  of  the  Annual 
Eeport  of  the  Chief  of  Engineers  for  1880  and  the  annual  reports  of 
the  same  officer  since  that  date. 

CONDITION  OF  WORK  JUNE  30,  1896. 

The  channel  from  Savannah  to  Augusta  was  in  good  navigable  con- 
dition. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1897. 

Operations  by  hired  labor  were  commenced  on  September  5  and  con- 
tinued to  November  28.  During  this  period  there  were  removed  1,615 
snags  and  stumps  and  987  overhanging  trees;  59  logs  were  cut  up  on 
bank  and  38  trees  were  girdled;  5  wrecks  and  100  cubic  yards  of  rock 
were  removed,  and  346  pounds  of  explosives  was  used. 

CONDITION  O^  WORK  JUNE  30,  1897. 

The  channel  is  in  fair  condition.  A  number  of  snags,  however,  has 
been  lodged  in  it  by  the  freshets  and  will  be  removed  as  soon  as  the 
river  is  low  enough  to  permit  of  snagging  operations. 

COMMERCE  AND  NAVIGATION. 

A  detailed  statement  of  the  sources  whence  the  commerce  of  this 
river  is  derived,  of  its  value,  and  of  the  probable  efTects  of  the  comple- 
tion of  the  works  of  improvement,  is  given  in  my  report  of  the  survey 
of  the  river,  dated  June  30, 1890,  and  printed  as  part  of  Appendix  O  2, 
Annual  Report  of  the  Chief  of  Engineers  for  1890. 

Prior  to  the  inauguration  of  the  works  of  improvement  the  commerce 
of  the  river,  especially  in  the  way  of  through  shipments,  was  unimpor- 
tant, as  the  condition  of  the  channel  rendered  navigation  uncertain  and 
unsafe. 

The  improvement  of  the  river  has  been  accompanied  by  a  steady 
increase  in  the  volume  of  river  traffic  (especially  in  manufactured  cot- 
ton goods  from  Augusta  as  through  freight  for  exportation)  and  by  a 
decrease  pf  the  rates  of  freight,  both  of  which  are  more  than  commen- 
surate with  the  expenditures  involved.  In  fact,  the  annual  commerce 
has  increp^sed  at  the  rate  of  $10  for  every  dollar  expended  by  the  United 
States,  and  the  freight  rates  have  been  reduced  about  20  per  cent. 

The  exports  from  the  river  valley  are  mainly  cotton,  naval  stores, 
lumber,  and  wood,  while  the  imports  are  fertilizers,  camp  and  mill 
supplies,  cotton  ties  and  bagging,  and  manufactured  articles.  Three 
steamers  are  engaged  in  the  river  traffic,  carrying  annually  about  40,000 
tons  of  freight,  valued  at  $4,000,000.  In  addition  to  the  freights  carried 
by  the  various  steamers,  the  river  valley  affords  logs,  hewn  and  sawn 
timber,  spars,  and  cord  wood.  The  timber  is  rafted  down  the  river. 
A  large  portion  of  the  cord  wood  is  rafted  to  Savannah,  while  the 
remainder  is  used  as  fuel  by  the  river  boats.  The  hard  wood  sawed 
and  the  staves  and  shingles  split  along  the  river  are  shipped  to  Savan- 
nah by  boat.  It  is  estimated  that  about  42,500  tons  of  logs,  timber, 
and  cord  wood,  valued  at  about  $170,000,  are  annually  rafted  or  lightered 
to  Savannah  and  other  places  along  the  river.  This  makes  the  total 
annual  shipments  of  the  Savannah  Eiver  83,470  tons,  valued  at  $4,160,000. 
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MISCELLANEOUS. 

The  work  is  located  in  the  collection  district  of  Savannah »  Ga.  Savannah  is  the 
nearest  port  of  entry.  Amount  of  duties  collected  in  1896,  $36. 149. 81.  Forts  Ogle- 
thorpe and  Pnlaski  are  the  nearest  forts,  and  the  nearest  light-houses  are  those  upon 
the  river  below  Savannah. 

The  estimated  coat  of  the  improvement  as  given  in  the  existing  proj- 
ect assumes  that  funds  will  be  adequately  and  regularly  supplied  for 
the  economical  prosecution  of  the  work. 

The  project  states  that  the  sum  of  from  $3,000  to  $5,000  will  be 
required  annually  for  the  maintenance  of  the  completed  work.  Assum- 
ing a  mean  of  those  figures,  there  has  been  required  for  maintenance 
since  the  adoption  of  the  existing  project  the  sum  of  $28,000,  leaving 
only  $62,000  of  the  sum  appropriated  as  available  for  the  execution  of 
the  project  of  improvement.  There  is,  hence,  required  for  completion 
of  the  existing  project  the  sum  of  $270,000, 

It  is  proposed  to  expend  any  funds  that  may  become  available  during 
the  coming  fiscal  year  in  the  removal  of  obstructions  and  in  the  con- 
struction of  contracting  works,  according  to  the  project  of  1890. 

The  sum  of  $100,000  can  be  economically  and  advantageously  ex- 
pended during  the  coming  year. 

^o  permanent  improvement  can  be  expected,  as  new  obstructions 
caused  by  logs  and  snags  form  during  every  freshet  stage.  They  should, 
however,  diminish  in  number  from  year  to  year. 

The  total  expenditures  under  the  present  project  up  to  June  30, 1897, 
including  all  outstanding  liabilities,  were  $81,607.14. 

Money  statement. 

July  1, 1 89G,  halance  unexpended $15, 000. 00 

July  30, 1897;  amount  expended  during  fiscal  year 6, 377. 23 

July  1, 1897,  balance  unexpended 8, 622. 77 

July  1, 1897,  outstanding  liabUities 210.00 

July  1, 1897,  balance  available 8,412.77 

(Amount  (estimated)  required  for  completion  of  existing  project 270, 000. 00 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,1897. 


AMOUNT  AND   DATE   OF  ALL  APPBOPRLITIONS. 

Under  the  original  project  of  the  Savannah  Kiver,  adopted  in  1880, 
the  following  appropriations  were  made: 

By  act  of  Congress  of— 

March  3,  1881 $15,000.00 

AuguBt2,1882 25,000.00 

July  5,  1884 15,000.00 

AugnBt5,1886 16,000.00 

August  11, 1888 21,000.00 

91, 000. 00 

Unexpended  balance  from  last  Appro]>riation  ciurried  to  new  project 19. 91 

Total Y 90,980.09 

Seceived  from  other  appropriations  for  use  of  snag  boat 2, 500. 00 

Aggregate 93,480.09 

BNa  97 96 
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Since  the  existing  project  for  improving  the  Savannah  Biver  was 
adopted  the  following  appropriatious  have  been  made  for  this  work: 

By  act  of  Congrem  of— 

Angnatll,  1888  (bsUnce  onexpended) $19.91 

September  19, 1890 25,000.00 

JiilvlS,  1892 35,000.00 

Aamwt  17, 1894 15,000.00 

Jane  3, 1896 15,000.00 

Total 90,019.91 


N3. 
IMPROVEMENT  OF  SAVANNAH  RIVER  ABOVE  AUGUSTA,  GEORGIA. 

The  Savannah  Biver  is  formed  by  the  junction  of  the  Tagaloo  and 
Keowee  rivers  and  flows  in  a  southeasterly  direction  to  the  sea.  Above 
the  city  of  Augusta  the  river  is  navigable  only  by  pole  boats. 

A  detailed  description  of  this  river  is  given  in  my  report  of  the  pre- 
liminary examination  and  survey,  print^  as  House  Ex.  Doc.  No.  213, 
Fifty-first  Congress,  first  session. 

ORIGINAL  CONDITION, 

The  Savannah  Biver  above  the  city  of  Augusta  has  a  very  steep 
slope,  and  the  obstacles  to  navigation  are  not  only  very  numerous  and 
extensive  but  at  places  quite  dangerous.  They  consist  of  rock  ledges, 
isolated  bowlders,  and  bars  of  sand  and  gravel,  with  minimum  low- 
water  depths  of  less  than  1  foot. 

PLAN  OP  IMPROVEMENT. 

The  original  plan  for  improving  the  Savannah  Biver  above  Augusta 
was  submitted  in  1879,  and  is  given  in  Appendix  1  of  the  Annual 
Beport  of  the  Chief  of  Engineers  for  1879. 

The  revised  plan  of  improvement,  as  outlined  in  my  report  of  January 
31, 1890,  provides  for  the  establishment  between  Petersburg  and  the 
Locks  of  a  downstream  channel  12  to  25  feet  in  width  and  navigable 
during  ordinary  summer  low  water  (or  from  nine  to  ten  months  of  every 
year)  for  pole  boats  drawing  2  feet,  and  of  an  upstream  channel  naviga- 
ble under  the  same  conditions  for  pole  boats  drawing  1.3  feet  of  water. 

This  is  to  be  obtained  by  (1)  removing  logs  and  overhanging  trees; 
(2)  excavating  rock,  sand,  or  gravel,  and  with  excavated  materials 
raising  crests  of  ledges;  (3)  constructing  training  walls  to  increase  flow 
of  water  through  sluices.  The  cost  of  improvement  is  estimated  at 
$23,000,  provided  the  money  is  all  made  available  at  once,  or  at  $33,000 
it  supplied  in  smaller  amounts. 

SUMMARY  OF   OPERATIONS  PRIOR  TO  JULY  1,  1896. 

Under  the  existing  plan  of  improvement  (since  July  1, 1892)  the  fol- 
lowing work  has  been  done  by  hired  labor  and  purchase  of  material  in 
open  market;  there  has  been  excavated  403  cubic  yards  of  rock  and 
there  have  been  removed  16  snags  and  140  overhanging  trees.  In 
repairing  old  dams  and  in  constructing  2,445  linear  feet  of  new  ones 
there  were  used  3,250.39  square  yards  of  brush  mattresses,  325  cubic 
yards  of  brush  fascines,  and  1,772  cubic  yards  of  riprap  stone.  During 
the  same  period  the  following  work  has  been  done  by  contract:  In 
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repairing  old  dams  and  in  constructing  1,210  linear  feet  of  new  ones 
there  were  used  2,018.66  cabic  yards  of  fascines  and  1,186,30  cubic  yards 
of  riprap  stone.  Besides  this  work  48  miles  of  river  bank  was  cleared 
and  341.5  cubic  yards  of  rock  was  excavated. 

For  a  detailed  history  of  past  work  see  page  1032  of  the  Annual 
Seport  of  the  Chief  of  Engineers  for  1888,  and  the  annual  rex>orts  of  the 
same  officer  since  that  date. 

The  total  expenditures  under  the  original  project  up  to  July  1, 1890, 
when  the  existing  project  was  adopted,  including  «ll  outstanding  lia- 
bilities, amounted  to  $39,000. 

The  total  expenditures  under  the  existing  project  up  to  July  1, 1896, 
including  all  outstanding  liabilities,  amounted  to  $15,544.52. 

CONDITION  OF   WORK  JUNE  30,1896. 

The  channel  was  in  fair  navigable  condition  from  the  locks  to  Peters- 
burg, a  distance  of  48  mUes. 

OPERATIONS  DURING  THE  FISCAL  TEAR  ENDING  JUNE  30,1897. 

Operations  by  hired  labor  were  commenced  on  October  26  and  con- 
tinued to  October  31,  and  were  confined  to  the  Half  Way  Ledge. 
There  were  removed  from  the  channel  at  this  place  6  cubic  yards  of 
rock;  30  cubic  yards  of  stone  were  used  in  repairing  old  dams, 

CONDITION  OF  WORK  JUNE  30, 1897. 

The  channel  is  in  a  fair  condition.  A  number  of  snags,  however,  has 
been  lodged  in  it  by  the  freshets  and  will  be  removed  as  soon  as  the 
river  is  low  enough  to  permit  of  snagging  operations. 

COMMERCE  AND  NAVIGATION. 

A  detailed  statement  of  the  commerce  tributary  to  this  river  is  given 
in  my  report  on  the  examination  and  survey  of  the  river,  printed  as 
House  Ex.  Doc.  No.  213,  Fifty- first  Congress,  first  session. 

The  freight  carried  on  the  river  consists  principally  of  cotton,  grain, 
fertilizers,  and  general  merchandise.  Its  total  value  yearly  amounts  to 
about  $30,000.  With  an  improved  pole-boat  channel  the  commerce  of 
the  river  could  be  considerably  increased,  but  no  work  other  than  that 
necessary  for  the  benefit  of  pole-boat  navigation  is  needed. 

MISCELLANEOUS. 

The  work  is  located  in  the  colleotion  clistrictfof  Savannah,  Ga.  Savannah  is  the 
nearest  port  of  entry.  Amount  of  duties  collected  in  1896,  $36,149,81.  Forts  Ogle- 
thorpe and  Pulaski  are  the  nearest  forts,  and  the  nearest  light-houses  are  those  upon 
the  Savannah  River  below  Savannah. 

The  total  expenditures  under  the  present  project  up  to  June  30, 1897, 
including  all  outstanding  liabilities,  were  $15,770. 91. 

Money  statement, 

Jnly  1,  1896,  balance  unexpended $3, 455. 48 

June  SO,  1897,  amount  expended  during  fiscal  year 226. 39 

July  1,  1897,  balance  unexpended 3, 229. 09 

(Amount  (estimated)  required  for  completion  of  existing  project 14, 000. 00 
Amount  that  can  be  profitably  expended  in  tiscal  year  ending  June  30, 1899    14, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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AMOUNT  AND  DATE  OF  ALL  APPROPRIATIONS. 

Under  the  original  project  of  improvement  of  Savannah  Biver  above 
Augusta,  adopted  in  1879,  the  following  appropriations  were  made: 

By  act  of  Congress  of— 

June  14,  1880 $16,000 

March  3,  1881 8,000 

Auguflt  2, 1882 15,000 

Total .• 39,000 

Since  the  existing  project  for  improving  this  portion  of  Savannah 
River  was  adopted  the  following  appropriations  have  been  made  for 
this  work : 

By  act  of  Congress  of— 

July  13, 1^ 1 $10,000 

August  17, 1894 6,000 

Junes,  1896 3,000 

Total 19,000 


N4. 
IMPROVEMENT  OF  DARIEN  HARBOR,  GEORGIA. 

About  12  miles  above  the  town  of  Darien  the  Altamaha  Biver  divides 
into  several  branches.  The  northerly  main  branch  forms  the  Darien 
Biver.  That  portion  of  Darien  Biver  between  Darien  and  Doboy  Sound 
is  known  as  Darien  Harbor. 

Operations  for  improving  this  harbor  have  been  carried  on  in  accord- 
ance with  a  project  of  improvement  submitted  to  the  Chief  of  Engineers 
by  General  Gillmore,  the  officer  then  in  charge,  dated  January  30, 1885, 
and  printed  as  Appendix  K  16,  Annual  Beport  of  the  Chief  of  Engi- 
neers for  1885. 

ORIGINAL  CONDITION. 

Darien  Harbor,  in  its  original  condition,  was  more  or  less  obstructed 
at  seven  points  by  shoals,  on  which  were  found  minimum  mean  low- 
water  depths  of  from  6.4  to  10.6  feet.  The  shoals  covered  a  total  dis- 
tance of  9.7  miles.  The  reaches  between  the  shoals  carried  deptlis 
nowhere  less  than  12  feet  at  mean  low  water.  The  mean  rise  and  fall 
of  tide  in  the  harbor  is  about  6.5  feet. 

PLAN   OF  IMPROVEMENT. 

The  original  plan  of  improvement  submitted  in  1885  and  adopted  in 
1890  contemplates  the  establishment  of  a  navigable  channel  between 
Darien  and  Doboy  with  a  minimum  mean  low- water  depth  of  12  feet. 
This  is  to  be  accomplished  by  dredging  to  a  minimum  depth  of  12.5 
feet,  and  by  the  construction  of  wing  dams  at  five  of  the  shoals  for 
maintaining  the  depth  of  the  improv^  channel. 

The  estimated  cost  of  the  improvement  is  $170,000. 

SUMMARY   OF   OPERATIONS  PRIOR   TO  JULY  1,   1896. 

Between  December  26, 1878,  and  April  24, 1879,  there  was  dredged 
from  the  channel  in  Darien  Harbor  51,041  cubic  yards  of  material.  The 
work  was  done  in  compliance  with  an  act  of  Congress  of  1878,  and  was 
not  based  upon  any  prelimiuaiy  survey  or  project. 
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Work  under  the  present  project  commenced  in  1891.  Since  then 
there  has  been  removed  from  the  various  shoals  86,640.20  cubic  yards 
of  material.  There  were  constructed  24  wing  dams,  aggregating  in 
length  6,585.6  feet;  in  this  work  there  were  used  1,434  piles,  286.66 
square  yards  of  brush  mattresses,  25,276.74  cubic  yards  of  brush 
fascines,  683  cubic  yards  of  riprap  stone,  77,941.25  feet  B.  M.  of  6  by 
10  inch  timber,  and  7,651  pounds  of  iron  bolts.  There  were  also  driven 
4  groups  of  tie  piles  and  52|  clusters  of  fender  piles,  making  in  all 
1,600  piles  put  into  the  works. 

dp  to  July  1, 1896,  the  total  expenditures  for  the  work  under  the 
existing  project,  inclading  all  outstanding  liabilities,  amounted  to 
$75,000. 

CONDITION  OP  WORK  JUNE  30,  1896. 

The  works  of  construction  were  all  in  good  condition,  but  some  slight 
settlement  had  taken  place.  The  channel  depths  had  not  diminished 
during  the  year,  there  being  a  minimum  navigable  depth  at  mean  low 
water  of  10.4  feet  on  all  of  the  shoals  in  the  harbor. 

OPERATIONS  DURING  THE  FISCAL  YEAR  Ein)ING  JUNE  30,  1897. 

Dredging,  under  contract  of  September  25, 1896,  with  Bittenhouse  R. 
Moore,  was  commenced  on  October  23,  and  continued  until  April  16, 
when  work  was  stopped  on  account  of  exhaustion  of  funds.  The  fol- 
lowing quantities  of  material  were  removed  at  the  various  points : 

Cubic  yards. 

1.  Shoal  No.  5 1,690 

2.  Brown  John  Shoal 5,330 

3.  Pico  Cut,  Shoal  No.  4 6,259.3 

4.  North  and  South  Reach,  Shoal  No.  3 27,902.30 

5.  Shoal  No.  2 15,432.1 

6.  Shoal  No.  li 39,966.7 

7.  Shoal  Center  of  Long  Reach 21,574.4 

Total 117,143.8 

In  all,  therefore,  117,143.8  cubic  yards  of  material  were  removed  dur- 
ing the  year.  The  cuts  made  by  the  dredges  varied  in  width  from  35 
to  45  feet.  In  the  following  list  the  number  of  cuts  and  their  aggre- 
gate length  at  each  of  the  above  points  is  given : 

Linear  feet 

1.  Shoal  No.  5,  2  cuts,  aggregating 1,035 

2.  Brown  John  Shoal,  4  cuts,  aggregating 2, 330 

3.  Pico  Cut,  Shoal  No.  4,  4  cuts,  aggregating 1, 426 

4.  North  and  South  Reach,  Shoal  No.  3,  4  cuts,  aggregating 7, 212 

6.  Shoal  No.  2,  4  cuts,  aggregating 4,310 

6.  Shoal  No.  li,  2  cuts,  aggregating 10, 055 

7.  Shoal  Center  of  l^ong  Reach,  2  cuts,  aggregating 3, 300 

A  detailed  survey  of  all  the  shoals  in  the  harbor  was  made  in  Decem- 
ber and  January.  An  examination  of  the  channel  across  the  various 
shoals  was  made  in  June. 

CONDITION  OF  WORK  JUNE  30,  1897. 

The  works  of  construction  are  all  in  good  condition,  but  some  settle- 
ment has  taken  place.  The  practicable  channel  depth  is  nowhere  less 
than  11^  feet  at  mean  low  water,  excepting  at  Shoal  No.  1  (opposite 
Doboy),  where  no  work  was  done  and  where  the  channel  depth  is  only 
about  9j^  feet. 
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OOMMEROB  AND  NAVIGATION. 

The  commerce  of  Darien  is  mostly  dependent  upon  water  carriage. 
It  consists  ])riiicipally  of  shipments  of  lumber,  timber,  naval  stores, 
and  rice,  which  are  brought  down  the  Altamaha  River  from  the  region 
bordering  that  river  and  its  tribntaries.  But  little  cotton  seeks  an  out- 
let at  this  port.  The  total  annual  trade  amounts  to  about  125,000  tons, 
valued  at  $1,500,000,  the  freight  on  which  is  about  $600,000. 

The  outlet  of  Darien  Harbor  is  by  way  of  Doboy  and  Doboy  Bar,  but 
the  shoaling  of  the  latter  renders  the  entrance  of  deep-draft  vessels 
impossible,  and  much  of  the  timber  that  would  otherwise  be  shipped 
from  Darien  is  now  rafted  to  Sapelo  and  St.  Simons,  at  an  increased  cost 
of  about  25  cents  per  1,000  feet.  These  St.  Simons  shipments,  amount- 
ing annually  to  about  4,000,000  feet,  are  not  included  in  the  Darien 
exports,  although  they  pass  through  that  harbor.  There  is  also  a  large 
number  of  small  sailing  craft  carrying  rice,  fish,  vegetables,  etc.,  plying 
on  the  inland  waters  around  Darien  and  two  steamers  per  week  up  the 
Altamaha  Eiver. 

Money  statement, 

July  1,  1896,  balance  unexpended...' $20,000.00 

June  30,  1897,  amount  expended  during  fiscal  year 19, 883. 59 

July  1,  1897,  balance  unexpended 116. 41 

Julyl,  1897,  outstanding  liabmties 116.41 

{Amount  (estimated)  required  for  completion  of  existing  project 75, 000. 00 
Amount  that  cau  be  profitably  expended  in  fiscal  year  ending  June  30, 1899    75, 000. 00 
Submitted  in  compliance  witii  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


MISCELLANEOUS. 

The  work  is  situated  in  the  collection  district  of  Brunswick,  Ga.  Darien  is  the 
nearest  port  of  entry.  Amount  of  duties  collected  in  Brunswick  in  1896,  $8,047.11; 
at  Darien,  $3, 353. 98.  Sapelo  Light  is  the  nearest  light-house,  and  Forts  Oglethorpe 
and  Pulaski  are  the  nearest  forts. 

The  total  expenditures  under  the  present  project  of  improvement,  up 
to  June  30,  1897,  inclading  all  outstanding  liabilities,  amounted  to 
$95,000. 

AMOUNT  AND  DATE  OF  ALL  APPBOPEIATIONS. 

The  first  appropriation  (which  was  expended  in  dredging)  was  made 
by  act  of  Congress  of  June  18, 1878,  $8,000. 

Under  the  existing  project  of  improvement  the  following  appropria- 
tions have  been  made  for  this  work: 

By  act  of  Congress  of— 

September  19,  1890 $25,000 

July  13, 1892 25,000 

August  17, 1894 25,000 

Junes,  1896 20,000 

Total 95,000 
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Jhtiract  of  hidt  opened  at  Sarannahf  Gfa.,  September  8,  1896 j  by  Capt,  O.  M,  Carter, 
Corps  of  Engineergf  for  dredging  in  Darien  Harbor,  Brunewiok  Harbor,  and  ineide 
water  route  between  Savannah  and  Fernandina, 


No. 


Name  «nd  address  of  bidder. 


2 
8 

4 
5 


Sarannah  Dredging  Co.,  Jacob 
Pauleen,  preeMent,  Savaimah, 
Ga , 

RittenhoDse  R.  Moore,  Mobile, 
Ala.  a 

American  Dredging  Co.,  S.  Y. 
Sohermerbom,  president,  Pbil- 
adelphla,  Pa.  ft 

P.  Sanford  Boss,  Jersey  City, 
N.J 

Yirglnia  Dredging  Co,  .J.  Clem- 
ent Shafer,  president,  Rich- 
mond, Ta.  e 


Dredging  in 
DarienHarbor, 
Georgia  (75,000 

cubic  yards). 


Price. 


$0.14 
.12 

.17 
.15 

.17A 


Amount. 


$10,500 
9,000 

12,750 
11,250 

13,426 


Dredging  in 
Brans  wick  Har- 
bor, Georgia 
(60,000  cabic 
yards). 


Price. 


iit0.10 
.14 

.18 
.16 

.17ft 


Amount. 


$0,600 
8,400 


Dredging  along 

inside  water  route 

(75,000  cubic 

yards). 


Price. 


$0.18| 
.10 


AuMunt. 


10,800 

.16 

9,600 

.14 

10,740 

•  17  A 

$10, 125 
7,600 

12,000 
10,500 

18,426 


Total. 


$80,825 
24,900 

86,560 
81,860 

87,600 


a  Bid  recommended  for  acceptance,  he  being  the  lowest  responsible  bidder  for  the  best  and  most 
suitable  materials  and  services. 
b  Evidence  of  authority  to  bid  not  filed. 
e  Certificate  to jnoaranfr  omitted. 
Amount  avaSlable,  $45,000. 


COMMSRCIAL  STATISTICS. 


ArrivaU  and  clearances  of  vessels  at  Darien,  Ga.,  from  January  1,  1876,  to  December 

SI,  1896. 


ARRIVED. 


Year. 


1876... 

1876.. 

1877.., 

1878.. 

1870  . . 

1880... 

1881.. 

XoOZ  •  .1 

1883... 

1884.. 

1886.. 

1886.. 

1887.. 

loBo  . .  I 

1880.. 
1890.. 
1801.. 
1892.. 
1808.. 

1805.. 
1806.. 


( 

Coastwise. 

No. 

Tons. 

Crew. 

77 

28,068 

647 

66 

23,106 

611 

104 

24,827 

1,267 

61 

20,264 

641 

58 

23,275 

487 

66 

21,530 

489 

101 

40,610 

810 

117 

48,208 

000 

96 

88,173 

816 

81 

34,412 

714 

78 

27,763 

601 

106 

44,380 

852 

127 

57,035 

1,050 

185 

76,645 

1,558 

145 

60,763 

1,341 

169  :  58, 068 

1,158 

137  ,  66,818 

1,124 

168 

60,627 

1,360 

134 

58,310 

1,076 

81 

30,158 

668 

181 

66,817 

1,121 

92 

42,024 

717 

Foreign  i>orts. 


American  vessels. 

No. 

Tons. 

C*rew. 

•  ■  ■  ■ 

"3' 

"'"674* 

22 

2 

1.051 

20 

3 

4.100 

26 

1 

688 

18 

3 

1,220 

20 

1 

455 

0 

2 

606 

16 

2 

662 

16 

5 

2,340 

45 

1 

402 

0 

7 

4,840 

62 

5 

1,064 

41 

6 

2,377 

46 

1 

858 

7 

4 

1,018 

83 

8 

1,215 

28 

8 

1,228 

38 

1 

842 

8 

Foreign  vessels. 


No.  Tons. 


02 

124 

00 

126 
115 
134 
162 
00 
03 
02 
80 
42 
26 
22 
61 
28 
24 
25 
83 
58 
46 
56 


47,600 
70,368 
60.018 
60,100 
67.710 
68,072 
84,457 
61,421 
40,200 
50,178 
42,567 
20,772 
13,023 
18,428 
10.837 
10,860 
17,853 
17,446 
81,417 
52,761 
44,213 
58,400 


Crew. 


1,108 

1,897 

1,231 

1,628 

1,407 

1,608 

1,001 

1,155 

1,135 

1,133 

875 

483 

208 

278 

453 

806 

808 

884 

486 

852 

702 

876 


TotsL 


No. 


160 
180 
206 
180 
176 
201 
166 
208 
188 
176 
160 
150 
158 
208 
213 
202 

le? 

104 
171 
142 
180 
148 


Tons. 


76,668 
03,478 

106, 414 
00.424 
82,184 
00,270 

126,296 

100,062 
87,063 
85,103 
71,002 
66,161 
72,407 
01,470 
03,040 
70,222 
77,048 
87,426 
01,640 
06,124 

110,668 
06,623 


Crew. 


1,846 
2.608 
2,510 
2,280 
1,010 
2,140 
2,800 
2,163 
1.050 
1.863 
1,673 
1,336 
1,402 
1,840 
1,856 
1,507 
1,478 
1,710 
1,506 
1,628 
1,846 
1,601 


Great- 
est 
draft. 


FeeL 


'4 

17 
17 
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Arrivals  and  clearances  ofveseels  at  Darien,  Ga.,  etc. — ^Contlniiod. 

CLEARED. 


Year. 


Coastwise. 


Foreign  ports. 


Total. 


American  Vesnels.  i    Forei«;n  vessels. 


No.  !   Tons. 


1875.... 

22 

1876.-.. 

39 

1877.... 

44 

1878.... 

28 

1879.... 

40 

1880.... 

55 

1881.... 

80 

1882.... 

93 

1883.... 

66 

1884.... 

59 

1885  ... . 

40 

1886.... 

93 

1887.... 

126 

1888.... 

155 

1889.... 

155 

1890.... 

171 

1891.... 

127 

1892.... 

161 

1893.... 

137 

1894.... 

75 

1806.... 

124 

1896.... 

93 

12, 214 
9,300 
13.209 
7,842 
14,  052 
17, 076 
28. 492 
34,098 
25,019 
20,637 
10,649 
38,295 
55,592 
64.749 
63,347 
58,  810 
53,800 
69,488 
56.  297 
33,  478 
55,  829 
41.900 


Crew.  |Xo.    Tons.     Crew.  I  No. 


328 

270 

314 

181 

301 

393 

617 

709 

510 

457 

330 

719 

1. 016 

1,318 

2,091 

1,174 

1,031 

1,310 

1,115 

583 

970 

705 


11 

4,055 

4 

1,553 

4 

842 

C 

3,000 

7 

2,765 

7 

3,589 

8 

8,120 

6 

1,962 

0 

3,533 

11 

3,977 

8 

8.354 

10 

3.682 

12 

1,144 

2 

538 

6 

4,333 

3 

962 

3 

896 

2 

917 

1 

300 

1 

479 

1 

817 

97 


62 
80 
17 
15 
66 
23 
20 
16 
6 
8 
16 


62 
67 

72 
70 
46 


104 


32  180 
21  I  169 


149 
125 

168 
184 
115 


72  '  108 
85  I  119 


98 
50 
16 
36 
46 
31 
26 
33 
46 
61 
53 
62 


Tons.    ('rew. ;  No.  |    Tons,    i  Crew, 


55.750 
87, 489 
92,  795 
83,385 
65,433 
84.172 
95,353 
63,525 
56,  411 
66,  337 
52,  742 
24,370 
8, 612 
23.  742 
28,488 
15, 5G9 
18,  006 
21,502 
40, 150 
57, 772 
51,599 
59,594 


1,372 

2,263 

2,154 

1,947 

1,538 

2,016 

2,164 

1,434 

1,340 

1,478 

1,198 

564 

189 

453 

52H 

336 

256 

418 

630 

894 

818 

926 


137 
223 
217 
183 
172 
230 
272 
214 
183 
189 
152 
153 
144 
193 
207 
2U5 
15G 
196 
184 
137 
178 
155 


72,028 

98,342 

100,846 

94,236 

82,250 

194, 837 

126,  965 

99,585 

84,963 

90,951 

72,  745 

66,358 

65,700 

89, 020 

94,168 

75.351 

72,792 

91,  807 

96,747 

91,689 

108, 245 

101,494 


1,797 
2,565 
2,489 
2,190 
1,890 
2,481 
2.851 
2,189 
1,931 
2,020 
1,599 
1,363 
1.222 
1,786 
2,685 
1,533 
379 
1,744 
1,751 
1,485 
1,804 
1,631 


Great- 
est 
draft. 


FeH. 
22 
21 

ao 

20 

m 

10 
10 

to 


19 


17 
17 


Umber  skipmenU  from  port  of  Darien,  Ga.^  from  January  1,  1875,  to  December  SI,  1896, 


Tear. 


1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
188:i 
1881 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1898 
1894 
1895 
1896 


Foreign. 


Sui>erflcial 
feet. 


41,447,024 
60, 762, 000 
64, 378, 000 
50,  697, 124 
47, 217, 818 
74,612,520 
66.420,876 
86, 639, 379 
42,385,000 
50,656,000 
40.101,000 
19,960.000 
12,023,611 
17,975,371 
20, 772, 265 
10,962,017 
13, 785, 333 
12,893,730 
33,300,000 
47,010,319 
39,602,963 
43,  059, 139 


Value. 


1557.524 
735,099 
776, 856 
716, 365 
566,613 
895, 350 
785,050 
439.672 
508, 620 
607, 872 
501,262 
219,500 
138,476 
215, 705 
237, 652 
140. 746 
274, 674 
179,  616 
399,600 
583,671 
426, 451 
461, 148 


Coastwise. 


Total. 


Superficial 
feet. 


10,992, 
8, 370, 
11,888. 
7.057, 
12, 646, 
15. 368, 
25, 642, 
80,688, 
22,517, 
18,  573, 
14, 984. 
24,465, 
50, 349, 
65, 998, 
50, 667, 
68, 223, 
45, 519, 
40,708, 
41. 375, 
80, 094, 
44.660, 
34,150, 


Value. 


600 

000 

100 

800 

800 

500 

800  ' 

200  I 

lUO  I 

300  I 

100  J 

000  j 

600  ; 

200  , 

660 

683 

707 

879 

100 

750 

000 

251 


$181,377 
138. 105 
196. 153 
116, 454 
208,672 
253,579 
423.106 
506.855 
371, 532 
306,459 
247. 938 
661,440 
912, 220 

1, 121, 960 
760.144 
949,762 
910.  718 

1, 093,  595 
827,  502 
571, 789 
803,880 
341,  502 


Superficial 
feet. 


Value. 


52,439,624 

$738,901 

69, 132, 000 

873,204 

76, 266, 100 

973, 010 

66,764,924 

832,819 

59,804,618 

775.285 

89,981,020 

1,148.929 

91,063,676 

1,208,156 

67,327,579 

946,037 

64,902,100 

880.152 

69, 229, 300 

914,331 

55, 085, 100 

749,200 

54, 425, 000 

870,010 

62, 373, 211 

1,056,060 

83,975,571 

1,337,665 

71, 449, 865 

997,816 

79. 185, 700 

1.000,508 

59, 305, 040 

1,185.392 

62,602,600 

1,273,211 

74, 675, 100 

1, 227, 102 

78,004,619 

1, 155. 400 

84,262,963 

1,228,331 

77, 209, 390 

802,650 
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Commerce, 


Year. 


1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
189:i 
1894 
1895 
1806 


Capt.  O.  M.  Carter, 

Corps  of  Engineers,  U,  S,  A, 


Valne  of 
exjKkrts. 


$1,621, 
1, 137, 
1,073, 

969, 
1,038, 

860. 
1.037. 
1.221, 
2,100, 

997, 

140, 
1,530, 
1, 452, 
1,406, 

804, 
1,228. 

802, 


904 
490 
008 
834 
185 
500 
330 
000 
000 
816 
746 
000 
827 
7J8 
972 
000 
651 


Value  of 
imports. 


$5,600 

3,356 

1,025 

2,334 

11 


2,600 


Total  col- 
lections. 


$11,806.72 

18,980.02 

11, 254. 19 

11,067.87 

9.688.20 

2,359.01 

1, 716. 46 

1,060.97 

964.13 

1, 784. 03 

968.95 

1, 198. 28 

1,500.85 

1, 930. 21 

3, 516. 70 

2,031.24 

3,353.98 


R.  W.  Gkubb, 
Deputy  Collector,  Darien,  Ga, 


N  5. 

IMPROVEMENT  OF  ALTAMAHA  RIVER,  GEORGIA. 

The  Altamaha  Biver  is  formed  by  the  junction  of  the  Oconee  and 
Ocmnlgee  rivers  in  the  southeastern  part  of  Georgia,  and  flows  in  a 
southeasterly  direction  to  the  sea. 

A  detailed  description  of  this  river  is  given  in  my  report  of  a  survey, 
dated  June  12, 1890,  which  is  printed  as  part  of  Appendix  O,  Annual 
Beport  of  the  Chief  of  Engineers  for  1890,  p^ges  1327-1386. 

ORIGINAL  CONDITION. 

The  chief  obstruction  to  the  navigation  of  the  Altamaha  Biver  con- 
sists in  rock  ledges,  sand  bars,  overhanging  trees,  snags,  and  sunken 
logs.  The  rock  ledges  were  confined  to  the  upper  x)ortion  of  the  stream, 
whUe  the  other  obstructions  were  found  throughout  its  entire  course. 
The  low- water  depths  at  some  points  did  not  exceed  1  foot. 

PLAN   OF  IMPROVEMENT. 

The  original  plan  for  improving  the  Altamaha  Biver  was  submitted 
in  1880,  and  is  given  in  Appendix  J  of  the  Annual  Beport  of  the  Chief 
of  Engineers  for  1881. 

The  revised  plan  of  improvement,  outlined  in  my  report  of  June  12, 
1890,  provides  for  the  establishment  of  a  navigable  steamboat  channel, 
3  feet  deep  at  ordinary  summer  low  water,  between  the  junction  of  the 
Oconee  and  Ocmnlgee  rivers  and  the  town  of  Darien. 

This  is  to  be  accomplished  by  (1)  removing  rock  shoals  and  sand  bars; 
(2)  building  deflecting  dikes  and  closing  incipient  cut  offs ;  (3)  removing 
snags  and  logs  ^om  the  channel  and  overhanging  trees  from  the  banks 
of  the  stream;  (4)  revetting  caving  banks. 

The  cost  of  the  improvement,  as  given  in  the  project  of  1890,  is  esti- 
mated in  round  numbers  at  $129,000,  provided  funds  are  regularly  and 
adequately  supplied. 

From  $3,000  to  $5,000  will  be  required  for  the  annual  maintenance  of 
the  completed  work. 
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There  were  removed  by  the  snag  boat,  under  the  present  project  of 
improvement  (since  June  30, 1890),  1,083  snags  and  stumps,  7,324  over- 
hanging trees,  31  logs,  45  cubic  yards  of  rock,  and  the  wreck  of  the 
steamer  Tar  Heel. 

In  constructing  wattled  pile  spur  dams,  bank  protection,  and  training 
walls,  and  in  repairing  old  work  at  Sand  Bar,  Beards  Bluff,  and  Mar- 
rowbone Bar,  there  were  driven  482  piles  for  pile  work  and  66  fender 
piles;  3,246  linear  feet  of  piling  was  wattled  with  poles,  4,127  square 
yards  of  brush  mattresses  was  sunk  and  covered  with  376  cubic  yards 
of  riprap  stone.  All  this  work  was  done  by  hired  labor  and  purchase 
of  material  in  open  market. 

In  1893  the  construction  of  a  training  wall  and  spur  dams  was  begun 
at  Coupers  Bar.  Work  was  continued  intermittently  until  the  funds 
available  were  exhausted.  There  have  been  used  in*  this  work  242.14 
cubic  yards  of  riprap  stone,  7,394.83  cubic  yards  of  brush  fascines,  699 
piles,  17,487.25  feet  B.  M.  of  6  by  10  inch  timber,  and  1,916.53  pounds 
of  iron  bolts.    All  of  this  work  was  done  by  contract. 

The  total  expenditures  under  the  original  project  up  to  July  1, 1890, 
when  the  existing  project  was  adopted,  including  all  outstanding 
liabilities,  amounted  to  $64,776.59. 

The  total  expenditures  under  the  existing  project  up  to  July  1, 1896, 
including  all  outstanding  liabilities,  amounted  to  $40,223.41. 

For  a  detailed  history  of  early  work,  see  page  1246  of  the  Annual 
Beport  of  the  Chief  of  Engineers  for  1889,  and  the  annual  reports  of 
the  same  officer  since  that  date. 

CONDITION  OF  WORK  JUNE  30,  1896. 

The  works  of  improvement  were  in  good  order.  So  far  as  is  known, 
no  changes  in  the  river  channel  had  taken  place  since  June  30, 1895, 
at  which  time  the  depth  at  Beards  Bluff  was  4^  feet  and  at  Marrowbone 
Bar  5  feet,  both  at  summer  low  water. 

OPERATIONS  DURINO  THE  FISOAL   YEAR  ENDINO  JUNE  30,  1897. 

Operations  by  hired  labor  were  commenced  I^ovember  5  and  continued 
until  December  12.  During  this  period  there  were  removed  85  snags 
and  stumps,  153  overhanging  trees,  and  2J  cubic  yards  of  rock ;  78  trees 
were  girdled  and  19  logs  were  cut  up  on  bank. 

CONDITION  OF  WORK  JUNE  30,  1897. 

The  works  of  improvement  are  in  good  order.  The  channel  is  in  fair 
condition;  a  number  of  snags,  however,  has  been  lodged  in  it  by  the 
freshets  and  will  be  removed  as  soon  as  the  river  is  sufficiently  low  to 
j)ermit  of  snagging  operations.  At  Goupers  Bar  the  channel  has  deep- 
ened to  2.3  feet  along  the  training  wall. 

COMMERCE  AND  NAVIOATION. 

The  commerce  passing  over  the  Altamaha  River  is  derived  not  only 
from  the  region  bordering  it,  but  also  from  the  country  bordering  it« 
tributaries,  the  Ocmulgee  and  the  Oconee  rivers. 

About  one-half  of  the  counties  bordering  the  Altamaha  River  are 
wholly  dependent  upon  the  river  for  transportation,  while  the  remainder 
are  served  in  part  by  two  railroads,  the  Bast  Tennessee,  Virginia  and 
Georgia,  running  approximately  parallel  to  the  river  on  its  southern 
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Bide  at  an  average  distance  of  about  15  miles  from  it,  and  the  Savannah, 
Florida  and  Western,  crossing  the  river  at  Doctor  town  at  about  right 
angles  to  its  general  direction.  The  territory  dependent  upon  the  river 
for  the  transportation  of  its  produce  and  supplies  is  composed  of  one- 
third  of  the  counties  of  Appling,  Wayne,  Glynn,  and  all  of  Tatnall  and 
Mcintosh. 

The  commerce  of  the  river  during  the  past  twelve  months  is  estimated 
at  332,000  tons,  valued  at  $4,000,000. 

MISCELLANEOUS. 

The  work  is  located  in  the  colleotion  district  of  Bmnswick,  Oa.    Amount  of  duties 
collected  in  1896,  $8,047.11.    Sapelo  Light  is  the  nearest  llght-honsC;  and  Forts  Ogle 
thorpe  and  Pulaski  are  the  nearest  forts. 

The  total  expenditures  under  the  present  project  to  June  30, 1897, 
including  all  outstanding  liabilities,  were  $44,474.73. 

The  estimated  cost  of  the  improvement  as  given  in  the  existing  proj- 
ect assumes  that  funds  will  be  adequately  and  regularly  supplied  for 
the  economical  prosecution  of  the  work.  This  has  not  been  done.  The 
project  states  that  the  sum  of  from  $3,000  to  $5,000  will  be  required 
annually  for  the  maintenance  of  the  completed  work.  Assuming  a 
mean  of  these  figures,  there  has  been  required  for  maintenance  since 
the  adoption  of  the  present  project  the  sum  of  $28,000,  leaving  only 
$22,000  of  the  sum  appropriated  as  available  for  the  execution  of  the 
project  of  improvement.  Hence  there  is  required  for  completion  of  the 
existing  project  the  sum  of  $107,000. 

It  is  proposed  to  expend  any  funds  that  may  become  available  during 
the  coming  fiscal  year  in  the  removal  of  obstructions  and  the  improve- 
ment of  the  shoal  places  in  the  river  according  to  the  project  of  1890. 

The  sum  of  $50,000  can  be  economically  and  advantageously  expended 
during  the  coming  year.  No  permanent  improvement  can  be  effected, 
as  new  obstructions,  caused  by  logs  and  snags,  form  during  every 
freshet  stage.  They  should,  however,  diminish  in  number  from  year  to 
year. 

Money  statement 

Jnlyl,  1896,  balance  unexpended $10,000.00 

June  30, 1897,  amount  expended  daring  fi«oal  year 4,251.32 

Jnly  1,  1897,  balance  unexpended 5,748.68 


'Amount  (estimated)  required  for  completion  of  existine  projeot 107, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  enduig  June  30,1899    50, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4^  1897. 


AMOUNT  AND  DATE  OF  ALL  APPBOPBIATIONS. 

Under  the  original  project  of  improvement  of  the  Altamaha  Biver, 
adopted  in  1880,  the  following  appropriations  were  made : 

By  act  of  Congress  of— 

March  3, 1881 $5,000.00 

August  2,  1882 15,000.00 

July  5, 1884 20,000.00 

-       Augusts,  1886 20,000.00 

August  11, 1888 10,000.00 

70, 000. 00 
Unexpended  balance  of  last  appropriation  carried  to  new  projeot . 223. 41 

Total 69,776.59 
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Since  the  existing  project  for  improving  Altamaha  Biver  was  adopted 
in  1890  the  following  appropriations  have  been  made  for  this  work: 

By  act  of  Congress  of— 

August  lly  1888  (unexpended  balance) $223. 41 

September  19, 1890 15,000.00 

July  13,  1892 15,000.00 

August  17,  1884 10,000.00 

June  3,  1896 10,000.00 

Total 50,223.41 


N   6. 
IMPROVEMENT  OF  OCONEE  RIVER.  GEORGIA. 

The  Oconee  River  rises  in  the  northeastern  part  of  Georgia,  flows  in 
a  southeasterly  direction,  and  nnites  with  the  Ocmulgee  to  form  the 
Altamaha.  A  detailed  description  of  this  river  is  given  in  my  report 
of  the  preliminary  examination  and  survey,  printed  as  Hou^e  Ex.  Doc. 
No.  211,  Fifty-first  Congress,  first  session. 

ORIGINAL  CONDITION. 

For  the  greater  part  of  the  year  the  river  is  navigable  for  steamboats 
drawing  from  3  to  4  feet,  but  during  the  low- water  season  there  are 
various  shoals  with  low-water  depths  of  not  more  than  2  feet.  The 
chief  obstructions  to  navigation  consist  of  sand  bars,  rock  shoals,  over- 
hanging trees,  snags,  and  sunken  logs. 

PLAN  OP  IMPROVEMENT. 

The  original  plan  for  improving  the  Oconee  Eiver  was  submitted  in 
1875  and  is  given  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
that  year.    That  plan  was  modified  in  1878, 1880,  and  1888. 

The4)resent  plan  of  improvement,  outlined  in  my  report  of  February 
5, 1890,  provides  for  the  establishment  of  a  navigable  steamboat  chan- 
nel S  feet  deep  at  ordinary  summer  low  water  f^om  Milledgeville  to  the 
river^s  mouth. 

This  is  to  be  accomplished  by  (1)  removing  rafts,  rock  shoals,  and 
sand  bars;  (2)  enlarging  portions  of  the  river,  revetting  caving  banks, 
and  closing  incipient  cut-ofis;  (3)  removing  snags  and  logs  from  the 
channel  and  overhanging  trees  from  the  banks  of  the  stream. 

The  cost  of  the  improvement  is  estimated  at  $171,000,  provided  funds 
are  regularly  and  adequately  supplied. 

From  $1,000  to  $5,000  will  be  required  for  the  annual  maintenance  of 
the  completed  work. 

SUMMARY  OF  OPERATIONS  PRIOR  TO  JULY  1,  1896. 

Under  the  existing  plan  of  improvement  (since  July  1,  1890)  the  fol- 
lowing work  has  been  done  by  the  snag  boat:  There  have  been  removed 
12,343  snags  and  stumps,  27,839  overhanging  trees,  366.5  cords  of  drifb 
wood,  103  cubic  yards  of  rock  and  stone,  and  266.67  cubic  yards  of  clay 
and  gravel:  900  logs  were  cut  up  on  bank,  252  trees  were  girdled, 
and  600  cuoic  yards  of  rock  quarried  and  put  in  a  dam  at  Fish  Trap 
Cut. 
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In  constmcting  and  repairing  8  spur  dams  of  935  feet  of  aggregate 
length  at  Old  Boat  Yard  there  were  driven  176  piles;  1,015  linear  feet 
of  piling  was  wattled^  1,011  linear  feet  of  brush  mattresses  IS  feet  wide 
was  sunk  and  covered  with  stone,  and  the  banks  at  the  ends  of  the 
dams  were  protected  with  brush  and  stoue. 

All  of  this  work  was  done  by  hired  labor,  and  purchase  of  mateiials 
in  open  market. 

The  total  expenditures  under  the  original  project  up  to  July  1, 1890, 
when  the  existing  project  was  adopted,  including  all  outstanding  lia- 
bilities, amount'Cd  to  $44^822.18. 

The  total  expenditures  under  the  existing  project  up  to  July  1, 1896, 
including  all  outstanding  liabilities,  amounted  to  $60,201.43. 

For  a  detailed  history  of  past  work  see  page  1253  of  the  Annual 
Beport  of  tbe  Chief  of  Engineers  for  1889  and  the  annual  reports  of 
the  same  officer  since  that  date. 

CONDITION  OP  WORK  JUNE  30,  1896. 

The  jetties  at  Old  Boat  Yard  were  in  good  condition.  A  fairly  good 
channel  was  maintained  from  the  mouth  to  Milledgeville,  and  the  chan- 
nel through  the  rocky  shoals  below  Dublin  had  been  deepened  and 
widened. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1897. 

Ol>erations  by  hired  labor  were  commenced  on  October  29,  but  had 
to  be  suspended  at  the  end  of  that  month  on  account  of  a  sudden  rise 
in  the  river.  Operations  were  resumed  on  January  28  and  continued 
until  February  20,  the  river  being  somewhat  higher  than  a  good  work- 
ing stage.  There  were  removed  during  this  period  75  snags  and  stumps, 
187  overhanging  trees,  and  100  cubic  yards  of  rock;  50  logs  were  cut 
up  on  bank. 

CONDITION  OF  WORK  JUNE  30,  1897. 

The  channel  was  left  in  good  condition  when  work  was  stopped.  A 
number  of  snags,  however,  has  since  then  been  lodged  in  it  by  the 
freshets.  They  will  be  remoj^ed  as  soon  as  the  river  is  sufficiently  low, 
to  permit  of  snagging  operations.  '^ 

COMMERCE  AND  NAVIGATION. 

I 

The  Oconee  Eiver  is  navigable  from  the  mouth  to  Milledgeville,  a 
distance  of  147  miles.  During  the  past  year  the  boats  plying  the  river 
carried  about  27,000  tons  of  freight,  valued  at  about  $1,240,000.  1*^« 
freights  consist  of  rosin,  turpentine,  cotton,  staves,  guano,  corn,  cotton 
seed,  and  general  merchandise.  In  addition  to  the  freights  carried  by . 
the  steamers  there  was  about  88,000  tons  of  timber  drifted  down  the 
river,  valued*at  about  $440,000.  The  total  commerce  of  the  river  during 
the  last  year  was  115,000  tons,  valued  at  $1,680,000. 

MISCELLANEOUS. 

The  work  is  located  in  the  collection  district  of  Brunswick,  Ga.  Amount  of 
duties  collected  in  1896,  $8,047.11.  Sapelo  Light  is  the  nearest  light-house,  and 
Forts  Oglethorpe  and  Pulaski  are  the  nearest  forts. 

Of  the  unexpended  balance  of  $201.18  from  the  appropriation  of 
August  11, 1888,  there  was  required  for  obligations  contracted  under 
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tbe  former  project  of  improvement  the  sum  of  $23.36,  leaving  an  avail- 
able balanee  of  $177.82  for  expenditures  under  the  existing  project  of 
improvement. 

The  total  expenditures  under  the  present  project  to  June  30, 1897, 
including  all  outstanding  liabilities,  were  $64,830.01. 

The  estimated  cost  of  the  improvement  given  in  the  existing  project 
assumes  that  funds  will  be  adequately  and  regularly  supplied  for  the 
economical  prosecution  of  the  work.  This  has  not  been  done.  The 
project  states  that  the  sum  of  fh>m  $1,000  to  $5,000  will  be  required 
annuallv  for  the  maintenance  of  the  completed  work.  Assuming  a 
mean  of  those  figures,  there  has  been  required  for  maintenance  since 
the  adoption  of  the  existing  project  the  sum  of  $21,000,  leaving  only 
$49,000  of  the  sum  appropriated  as  available  for  the  execution  of  the 
]>roject  of  improvement.  There  is,  however,  required  for  completion  of 
the  existing  project  the  sum  of  $122,000.  It  is  proposed  to  expend  any 
funds  that  may  become  available  during  the  coming  fiscal  year  in  the 
removal  of  obstructions  and  the  improvement  of  the  shoal  places  in  the 
river,  according  to  the  project  of  1890. 

The  sum  of  $50,000  can  be  economically  and  advantageously  ex- 
prided  during  the  ooming  year.  No  permanent  improvement  can  be 
expected,  as  new  obstructions,  cause<l  by  logs  and  snags,  form  during 
every  freshet  stage.  They  should,  however,  diminish  in  number  from 
year  to  year. 

Money  statement 

July  1, 1896,  balance  unexpended $10, 000. 00 

June  90,  1S97,  amount  expended  during  fiscal  year 4, 628. 58 

July  1, 1897,  balance  unexpended 5,371.42 

{Amoniyt  (estimated)  required  for  completion  of  exiatin^  project 122, 000. 00 
Amount  that  can  be  pr(»ntably  expended  in  fiscal  year  ending  June  30, 1899    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


AMOUNT  AND  DATE  OF  ALL  APPEOPEIATIONS. 

Since  the  works  of  improvement  were  be^n  the  following  appropria- 
tions have  been  made: 


By  act  of  Congress  of— 

Junel8,lS78 $10,000.00 

March3,1879 1,600.00 

June  14, 1880 1,500.00 

March3,1881 2,500.00 

AngU8t2,1882 5,000.00 

Unexpended  balance  from  last  appropriation  carried  to  new  project 


By  act  of  Congress  of— 

July  5,1884 $3,000.00 

August  5,  1886 9,000.00 

August  11,1888 12,500.00 


45,000.00 
201.18 


Total 44,798.82 

Since  the  existing  project  for  improving  the  Oconee  River  was 
adopted  the  following  appropriations  have  been  made  for  this  work: 


By  act  of  Congress  of— 

August    11,  1888    (unex- 
pended balance) $201.18 

September  19,  1890 25, 000. 00 

July  13,1882 25,000.00 


By  act  of  Congress  of— 

August  17,1894 $10,000.00 

Junes,  1896 10,000.00 

Total 70,201.18 
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N  7. 
IMPROVEMENT  OF  OCMULGEE  RIVER,  GEORGIA. 

The  Ocmulgee  River  is  formed  by  the  junction  of  the  South  and  Yel- 
low rivers,  about  20  miles  below  Covington;  and  flows  thence  in  a  south- 
easterly direction,  about  250  miles,  where  it  unites  with  the  Oconee  to 
form  the  Altamaha.  A  detailed  description  of  this  river  is  found  in  my 
rex)ort  of  the  preliminary  examination  and  survey,  printed  as  House 
Ex.  Doc.  No.  215,  Fifty-first.  Congress,  first  session. 

ORIGINAL   CONDITION. 

For  the  greater  part  of  the  year  the  river  is  navigable  for  steamboats 
drawing  from  3  to  4  feet,  but  during  the  low- water  season  there  are 
various  shoaJs  with  depths  of  not  more  than  2  feet.  The  chief  obstruc- 
tions to  navigation  consists  of  rock  shoals,  sand  bars,  overhanging  trees, 
snags,  and  sunken  logs. 

PLAN  OF  IMPROVEMENT. 

The  original  plan  for  improving  Ocmulgee  Biver  was  submitted  in 
1876,  and  is  given  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
that  year.    That  project  was  revised  in  1882  and  again  in  1886. 

The  present  plan  of  improvement,-  outlined  in  my  report  of  February 
5, 1890,  provides  for  the  establishment  of  a  navigable  steamboat  chan- 
nel 3  feet  deep  at  ordinary  summer  low  water  from  Macon  to  the  river's 
mouth. 

This  is  to  be  obtained  by  (1)  removing  rock  shoals  and  sand  bars; 
(2)  closing  incipient  cut-offs  and  revetting  caving  banks;  (3)  removing 
snags  and  logs  from  the  channel  and  overhanging  trees  from  the  baniS 
of  the  stream. 

The  cost  of  the  improvement,  as  given  in  the  project  of  1890,  is 
estimated  at  $210,000,  provided  fnnds  are  regularly  and  adequately 
supplied. 

From  $1,000  to  $5,000  will  be  required  for  the  annual  maintenance 
of  the  completed  work. 

SUMMARY  OF    OPERATIONS  PRIOR  TO  JULY  1,  1896. 

Under  the  present  project  of  improvement  (since  July  1, 1890)  there 
have  been  removed  by  the  snag  boat  and  bank  parties  8,069  snags  and 
stumps,  28,252  overhanging  trees,  1,216  cubic  yards  of  solid  rock  and 
loose  bowlders,  and  the  wrecks  of  4  steamboats ;  1,192  trees  were  girdled 
and  351  logs  were  cut  up  on  bank.  At  Tillmans  Bar  12  spur  dams  and 
278  linear  feet  of  crib  bank  protection  were  built;  2  snag  dams  were 
built  at  Ashley  Landing  and  1  snag  dam  at  Indian  Timber  Landing. 
All  work  was  done  by  hired  labor  and  purchase  of  material  in  open 
market. 

The  total  expenditures  under  the  original  project  up  to  July  1, 1890, 
when  the  existing  project  was  adopted,  including  all  outstanding 
liabilities,  amounted  to  $79,390.73. 

The  total  expenditares  under  the  existing  project  up  to  July  1, 1896, 
including  all  oatstanding  liabilities,  amounted  to  $65,244.95. 

For  a  detailed  history  of  past  work  see  page  1258  of  the  Annual 
Report  of  the  Chief  of  Engineers  for  1889  and  the  annual  reports  of 
the  same  officer  since  that  date. 
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CONDITION  OF  WORK  JUNE  30,   1896. 

The  channel  from  the  mouth  to  Macon  waH  maintained  in  good  con- 
dition. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1897. 

Operations  by  hired  labor  were  commenced  on  September  16  and 
continued  until  November  9,  when  they  had  to  be  suspended  on  acconnt 
of  the  high  stage  of  the  river.  Operations  were  resumed  on  December 
13  and  continued  until  January  27.  There  were  removed  during  this 
time  205  snags  and  stumps,  1,218  overhanging  trees,  and  548  cubic 
yards  of  rockj  1  tree  was  girdled  and  43  logs  were  cut  up  on  bank. 

CONDITION  OF  WORK  JUNE  30,   1897. 

The  channel  was  left  in  good  condition  when  work  was  stopped;  a 
number  of  snags,  however,  have  since  then  been  lodged  in  it  by  the 
freshets.  They  will  be  removed  as  soon  as  the  river  is  sufficiently  low 
to  permit  of  snagging  operatious. 

COMMERCE   AND  NAVIGATION, 

The  boats  plying  the  Ocmulgee  Elver  carried  during  the  last  fiscal  year 
about  27,400  tons  of  freight,  valued  at  somewhat  more  than  $1,650,000. 
The  freights  consisted  mainly  of  rosin,  spirits  of  turpentine,  fertilizers, 
corn,  and  merchandise.  In  addition  to  this  it  is  estimated  there  was 
rafte.d  96,500  tons  of  timber,  valued  at  $386,000.  The  total  commerce 
of  the  river  duriug  the  fiscal  year  just  closed  was,  therefore,  121,900 
tons,  valued  at  $2,038,400. 

A  full  and  carefully  prepared  statement  of  the  conditions  and  circum- 
stances that  will  afiect  this  commerce  when  the  river  is  placed  in  a 
thoroughly  navigable  condition  from  its  mouth  to  the  city  of  Macon  is 
contained  in  Mr.  J.  L.  Van  Ornum's  report  on  the  survey  of  the  Ocmul- 
gee River  accompanying  my  report  of  February  6, 1890,  and  printed  as 
part  of  Appendix  O  12,  Report  of  the  Chief  of  Engineers  for  1890,  to 
which  1  respectfully  refer.  It  is  impossible  to  make  an  accurate  esti- 
mate of  the  increased  commerce  that  will  follow  such  improvement. 

MISCELLANEOUS. 

The  work  is  located  in  the  conection  district  of  Brunswick,  Ga.  Anionnt  of  daties 
collected  in  1896,  $8,047.11.  Sapelo  Light  is  the  nearest  light-house,  and  Forts  Ogle- 
thorpe and  Pulaski  are  the  nearest  forts. 

Of  the  unexpended  balance  of  $224.95  from  the  appropriation  of 
August  11,  1888,  there  was  required  for  obligations  contracted  under 
the  former  project  of  improvement  the  sum  of  $135.68,  leaving  an  avail- 
able balance  of  109.27  for  expenditures  under  the  existing  project  of 
improvement. 

The  total  expenditures  under  the  existing  project  to  June  30, 1897, 
including  all  outstanding  liabilities,  amounted  to  $70,720.19. 

The  estimated  cost  of  the  improvement,  as  given  in  the  existing  proj- 
ect, assumes  that  funds  will  be  adequately  and  regularly  supplied  for 
the  economical  prosecution  of  the  work.  This  has  not  been  done.  The 
project  states  that  the  sum  of  from  $1,000  to  $5,000  will  be  required 
annually  for  the  maintenance  of  the  completed  work.  Assuming  a 
mean  of  those  figures,  there  has  been  required  for  maintenance  since 
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the  adoption  of  the  existing  project  the  sum  of  $21,000,  leaving  only 
$54,000  of  the  sum  appropriated  as  available  for  the  execution  of  tlie 
project  of  improvement.  There  is  hence  required  for  the  completion  of 
the  existing  project  the  sum  of  $156,000.  It  is  proposed  to  expend  any 
funds  that  may  become  available  during  the  present  fiscal  year  in  the 
removal  of  obstructions  and  in  the  improvement  of  the  shoals  in  the 
river  between  Macon  and  the  river's  mouth,  according  to  the  project 
of  1800. 

The  sum  of  $50,000  can  be  economically  and  advantageously  exx>ended 
during  the  coming  year,  l^o  permanent  improvement  can  be  eifected, 
as  new  obstructions,  caused  by  logs  and  snags,  form  during  every  freshet 
stage.    They  should,  however,  diminish  in  number  from  year  to  year. 

Money  statement 

Jnly  1, 1896,  balance  unexpended $10,000.00 

June  30, 18S^,  amount  expended  during  fiscal  year 5,475.24 

Jnly  1,1897,  balance  unexpended 4,524.76 


Amount  ^estimated)  required  for  completion  of  existing  project 156, 000. 00 

Amountthat  can  be  profitably  expended  in  fiscal  year  ending  JuneSO,  1899    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


AMOUNT  AND  DATB  OP  ALL  APPBOPBIATIONS. 

Under  the  original  project  of  improvement  of  the  Ocmulgee  River, 
adopted  in  1876,  the  following  appropriations  were  made: 

By  act  of  Congress  of— 

July  5, 1884 $3,000.00 

August  5, 1886 7.500.00 

August  11, 1888 15,000.00 


By  act  of  Congress  of— 

August  14, 1876 $15,000.00 

June  18,  1878 15,000.00 

March  3, 1879 7,000.00 

JuneU,  1880 7,000.00 

March  3, 1881 5,000.00 

Aujrnst  2, 1882 5,000.00 

Unexpended  balance  carried  forward  from  last  appropriation  to  new 
project 


79,500.00 


224.95 


Total 79,275.05 

Since  the  existing  project  for  improving  Ocmulgee  Eiver  was  adopted 
the  following  appropriations  have  been  made  for  the  work : 


Bv  act  of  Congress  of— 

August   11,    1888   (unex- 
pended balance) $224.95 

September  19, 1890 30, 000. 00 

July  13, 1892 25,000.00 


By  act  of  Congress  of— 

August  17, 1894 ...  $10,000.00 

Juue3,1896 10,000.00 

Total 75,244.95 


N8. 


IMPROVEMENT  OF  BRUNSWICK  HARBOR,  GEORGIA. 

About  2  miles  above  the  city  of  Brunswick  Turtle  River  is  divided 
by  Buzzard  Island  into  two  branches,  the  smaller  one,  flowing  to  the 
eastward  of  the  island  and  upon  which  the  city  of  Brunswick  is  situ- 
ated, being  known  as  East  River,  the  other  retaining  the  name  of  Turtle 
River.    These  streams  unite  again  about  1^  miles  below  the  city  to 
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form  Brunswick  River.  The  lower  part  of  East  River  forms  what  is 
known  as  the  harbor  of  Branswick.  Operations  for  the  improvement 
of  this  harbor  have  been  carried  on  in  accordance  with  a  project  of 
improvement  prepared  by  General  Gillmore,  the  ofticer  then  in  cliarge, 
and  printed  as  Appendix  M  12,  Annual  Report  of  the  Chief  of  Engi 
neers  for  1886.  This  project  is  an  enlargement  and  a  modWcation  of  a 
previous  one  submitt^  by  the  same  officer  and  priuted  as  Appendix 
J  7,  Annual  Report  of  the  Chief  of  Engineers  tor  18S0. 

OBieiNAL  CONDITION. 

Turtle  and  Brunswick  rivers  have  low-water  depths  of  from  4  to  6 
fathoms.  Over  the  shoal  in  Bast  liiver  in  front  of  the  city  there  waa, 
when  the  existing  project  of  improvement  was  adopted,  a  low- water 
depth  of  only  1^  fathoms.  The  mean  rise  and  fall  of  tide  is  about  6.6 
feet 

PLAN  OF  IMPROVEMENT. 

The  following  comprise  the  main  features  of  the  plan  of  improve- 
ment: 

(1)  A  training  wall  projecting  from  the  most  easterly  point  of  Puzzard 
Island  and  located  approximately  parallel  to  and  1,000  feet  or  less  dis- 
tant from  the  opposite  shore  of  East  River. 

(2)  A  low  dam  across  Turtle  River  extending  obliquely  upstream  from 
the  upper  end  of  Buzzard  Island  to  the  opposite  shore  of  Blythe  Island. 

(3)  Short  spur  jetties  in  the  lower  part  of  East  River. 

(4)  Dredging  in  the  vicinity  of  Turtle  River  Dam  and  on  the  shoal  in 
the  lower  part  of  East  River. 

The  training  walls  and  spurs  were  to  be  constructed  of  palmetto 
cribs  loaded  with  stone  or  of  successive  courses  of  log  and  brush  mat- 
tresses loaded  with  riprap  stone.  The  works  were  intended  to  estab- 
lish and  maintain  a  15-foot  low-water  channel  across  the  shoal  in  East 
River.  The  cost  of  the  original  project  was  estimated  at  $73,187.50, 
and  as  modified  at  $190,000. 

In  1836  an  appropriation  of  $10,000  was  made  for  the  removal  of  the 
shoal  in  East  River.  Since  the  adoption  of  the  modified  project  nine 
appropriations  have  been  made  by  Congress  for  the  work,  aggregating 
$190,000.  Two  additional  appropriations  of  $10,000  each  were  made 
for  maintenance,  one  in  1894  and  the  other  in  1896. 

In  my  report  of  November  26,  1894,  concerning  a  revision  of  the 
project  of  improving  harbor  at  Brunswick,  I  stated  that — 

It  wiU  be  more  economical  and  advantageous  to  maintain  the  desired  depth  of  15 
feet  at  menn  low  water  by  keeping  the  training  wall  in  good  condition  and  by  annnal 
dredging  than  by  constructing  a  dam  across  Turtle  River  and  further  channel  con- 
traction. 

I  also  estimated  the  cost  of  maintenance  at  $15,000  per  annum,  pro- 
vided that  sum  be  made  available  each  year. 

SUMMARY  OF  OPERATIONS  PRIOR  TO  JULY  1,  1896. 

A  summary  of  operations  prior  to  July  1,  1895,  is  given  in  my  report 
for  189G  (Report  of  the  Chief  of  Engineers  for  1896,  p.  1274).  No  work 
was  done  during  the  fiscal  year  1896. 

CONDITION  OP  WORK  JUNE  30,  1896. 

The  training  wall  was  in  good  condition,  although  some  settlement 
bad  taken  place.    As  far  as  known  the  channel  was  in  good  condition, 
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OPERATIONS  DURING  THE  FISCAL  TEAR  ENDING  JTTNE  30,  1897. 

Dredging  under  contract  of  September  25, 1896,  with  Eittenhouse  B. 
Moore,  was  commenced  on  April  20  and  continued  until  the  end  of  the 
fiscal  year. 

There  were  removed  from  the  channel  in  front  of  the  city  14,571.3 
cubic  yards  of  material  and  in  Academy  Creek  45,111.9  cubic  yards  of 
material,  making  a  total  of  59,683.2  cubic  yards  of  material  removed 
daring  the  fiscal  year. 

Examinations  of  the  channel  were  made  in  January  and  June. 

CONDITION  OP  WORK  JUNE  30,  1897. 

The  training  wall  is  in  good  condition,  although  some  settlement  has 
taken  place.  There  is  a  practicable  channel  depth  of  15  feet  at  mean 
low  water  along  the  city  front  in  East  liiver  and  in  Academy  Creek. 

COMMERCE  AND  NAVIOATION. 

Previous  to  the  year  1871  the  city  of  Brunswick  was  of  slight  com- 
mercial importance,  the  value  of  the  exports  for  that  year  being  less 
than  $500,000.  In  1875  the  value  of  the  total  exports  had  increased  to 
$639,000.  From  that  year  up  to  the  present^  and  especially  since  1880, 
the  importance  of  the  city  of  Brunswick  has  increased  with  remarkable 
rapidi^. 

In  1880  the  population  of  Brunswick  was  2,981;  by  1893  it  had 
increased  to  more  than  12,000.  Taxable  property  increased  in  value 
from  $1,300,000  in  1880  to  $6,000,000  in  1890.  The  naval-stores  business 
did  not  begin  here  until  1875;  in  1892  there  was  a  yearly  business  of 
more  than  $1,000,000,  and  in  1894  Brunswick  was  the  second  naval- 
stores  port  in  the  world.  During  the  same  period  the  lumber  business 
shows  an  enormous  increase.  The  supply  of  yellow-pine  timber  is 
within  easy  reach  of  this  x)ort  and  is  practically  inexhaustible.  White 
oak,  ash,  cypress,  hard  woods,  American  mahogany,  and  live  oak  are 
accessible  within  short  distances,  and  all  other  classes  of  hard  woods 
are  obtainable  in  unlimited  quantities  from  Alabama,  Tennessee,  and 
north  Georgia.  In  1880  there  was  shipped  from  this  port  37,000,000 
feet  of  lum^r ;  in  1892  the  shipments  of  lumber  amounted  to  213,172,000 
feet,  valued  at  $2,349,468,  besides  1,054,077  railroad  ties,  valued  at 
$472,772.  Lumber  was  at  one  time  the  chief  export  of  Brunswick,  but 
cotton  now  holds  that  ])lace.  The  exports  of  this  staple  during  the  sea- 
son of  1884-85  amounted  to  4,000  bales.  Since  then  the  exports  of  this 
article  have  increased  wonderfully,  and  in  1896  the  shipments  amounted 
to  153,787  bales. 

Besides  a  line  of  steamers  to  New  York  and  several  lines  to  points 
in  Georgia  and  Floridsi,  a  large  fleet  of  foreign  and  coastwise  steam 
and  sailing  vessels  is  engaged  in  the  Brunswick  trade,  which  consists 
principally  of  shipments  of  cotton,  naval  stores,  lumber,  ties,  and 
phosphates. 

MISCELLANEOUS. 

The  work  is  located  in  the  ooUection  dlBtrict  of  Brnnswick,  Ga.  Amonnt  of  duties 
collected  in  1896,  $8,047.11.  St.  SSimons  Light  is  the  Dearest  light-house,  and  Fort 
Clinch.  Fla.«  the  nearest  fort. 

The  sum  of  $15,000  can  be  economically  and  advantageously  expended 
during  the  coming  fiscal  year  in  maintaining  the  present  channel  depths 
by  dredging. 

The  total  expenditures  to  June  30,  1897,  including  all  outstanding 
liabilities,  amounted  to  $212,322.16,  of  which  $22,322.10  was  for 
maiutenauce. 
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Money  statement. 

July  1, 1896,  balance  tmexpended $15,000.00 

June  30, 18S^,  amount  expended  dnring  fiscal  year 8,  268. 31 

July  1,  1897,  balance  unexpended 6,731.66 

July  1, 1897,  outetandinjr  liabilities $4,053.82 

July  1,  1897,  amount  covered  by  uncompleted  contracts 1, 590. 12 

! 5,643.94 

July  1,  1897,  balance  available - 1,087.72 

'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1899,  for  maintenance 15,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


AMOUNT  AND  DATE  OF  JLISL  APPROPRIATIONS. 

Since  the  work  of  improvement  was  began  the  following  appropria- 
tions have  been  made: 


By  act  of  Congress  of— 

March3, 1879 $20,000 

June  14, 1880 10,000 

Maroh3, 1881 5,000 

August  2, 1882 25,000 

July  5, 1884 10,000 

August  5, 1886 22,500 

For  maintenance : 

August  17,  1894 10,000 

June  3, 1896 15,000 

Aggregate 215,000 


By  act  of  Congress  of—- 

August  11, 1888 $35,000 

September  19, 1890 35,000 

July  13, 1892 27,500 

Total 190,000 


Jbatraot  of  bids  opened  at  Savannah,  Ga.,  September  8,  1896,  by  Capt  0,  M.  Carter^ 
Corps  of  Engineers,  for  dredging  in  Darien  Harbor,  Brunstoick  Harbor,  and  Inside 
Water  Route,  between  Savannah  and  Femandina, 


No. 


2 
8 

4 
5 


Name  and  address  of  bidder. 


SavannAh  Dredging  Co.,  Jacob 
Paulsen,  president,  Savan- 
nah, 6a 

Kitten  boose  R.  Moore,  Mobile, 
Ala.a 

American  Dredging  Co.,  S.  T. 
Sobermerhom,  president, 
Philadelphia,  Fa.  6 

P.  Sanford  Ross,  Jersey  City, 
N.J 

Virginia  Dredging  Co.,  J.  Clem- 
ent Sbafer,  president,  Rich- 
mond, Ya.  e 


Dredging  in 
Darien  Harbor, 
Georgia  (75,000 

cubic  yards). 


Price. 


$0.14 
.12 

.17 
.15 

"A 


Amount. 


$10,600 
9,000 

12,750 
11,250 

13,425 


Dredging  in 
Brunswick  Har- 
bor, Georgia 
(60,000  cubic 
yards). 


Price. 


$0.16 
.14 

.18 
.16 

.17  A 


Amount. 


$0,600 
8,400 

10.800 
0,600 

10, 740 


Dredging  along 
Inside  water 
Route  (75,000 
oubic  yards). 


Price. 


$0,131 
.10 

.16 
.14 

.17  A 


Amount. 


$10,125 
7,500 

12,000 
10,500 

13.425 


Total. 


$30,225 
24.900 

35,550 
SI, 350 

37,590 


Amount  available,  $45,000. 

aBidrecorameudcdfor  acceptance,  he  being  the  lowest  responsible  bidder  for  the  best  and  most 
suitable  material  and  services. 
b  Evidence  of  authority  to  bid  not  filed, 
c  Certificate  of  guaranty  omitted. 


Contract  in  force. 


Name  and  address  of  contractor. 

Character  of 
work. 

Date  of 
approval. 

Work  began. 

Expires. 

Rittenhoufw  R.  Moore.  Mobile.  A  1a , , . . 

Dredging . . . 

Oct.  20,  1896 

Apr.  20, 1897 

Aug.  15. 1897 
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COMMKROIAL  STATISTICS  FOB  1896. 


[Compiled  by  Capt  O.  Jobanneaoi.] 
Exports: 

••  'Cotton.-..--. - bales. 

Cotton  seed tons. 

Domestics bales. 

Phosphate tons. 

Turpentine barrels. 

Rosm do... 

Timber feetB.M. 

Lumber do... 

Cross-ties number. 

Shingles do... 


163, 787 

2,959 

8,9S2 

38,911 

64,487 

229,158 

3,568,000 

115, 004, 000 

1,026,078 

7, 779, 750 


Sxports: 
BomeBtlo 
Foreign.. 

Imports 

Total.. 


Talus. 


^,985,822 
5,728,784 
4,951,296 


15,665,403 


Arrivali  andelearanoes  of  ve98eU  and  oommeree  at  Brunswick,  Ga,,  from  January  1, 1878, 
.^"  to  December  SI,  1896. 


AltBIVED. 


Foreign  ports. 

m-^    1 

Year. 

\^vwmu*yw  MiKfm 

American  reesels. 

Foreign  vessels. 

XOfAI. 

No. 

116 
148 
271 
279 
385 
299 
239 
242 
229 
194 
821 
220 
316 
874 
439 
481 
882 
481 
687 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

No. 

193 
221 
346 
356 
405 
397 
875 
346 
834 
304 
977 
431 
465 
501 
616 
602 
605 
653 
761 

Tons. 

Crew. 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

i8a5 

1886 

1887 

1888 

1889 

1890 

1891.1..... 

1892 

1898 

1804 

1806 

1896 

82,584 

44,397 

77,666 

100,451 

123,149 

110, 302 

88,063 

83,280 

88.244 

86.731 

290,590 

92.831 

196, 701 

235.565 

279,998 

255.367 

261, 315 

319,399 

344,045 

850 
1,000 
1,891 
2,239 
2,650 
2,368 
1,893 
1,928 
1,751 
1,626 
8,619 
1,764 
3,844 
5,462 
4,450 
4,392 
4,926 
5,750 
6,503 

36 

33 

36 

13 

7 

11 

10 

10 

7 

8 

9 

29 
23 
29 
42 
48 
50 
25 
40 

10,218 

8,235 

11, 219 

4,174 

2,095 

4,814 

4,434 

8,216 

3,262 

2,251 

2,991 

10,035 

7,513 

8,025 

20,548 

23,384 

25,382 

14,867 

19,999 

270 

232 

317 

98 

67 

107 

88 

76 

48 

116 

76 

176 

180 

164 

364 

371 

393 

242 

369 

41 

40 

89 

63 

63 

87 

126 

94 

98 

102 

147 

191 

126 

107 

134 

123 

173 

147 

134 

19,008 
17,589 
14,996 
80,279 
26,968 
40,765 
62,  818 
43,284 
47,798 
54,537 
80,330 
113,  757 
71,158 
70,228 
85,332 
93,634 
147, 672 
112,  957 
63,348 

493 

468 

482 

751 

694 

979 

1,436 

1,037 

1,164 

1,232 

1,729 

2,403 

1,559 

1,523 

1,812 

1,710 

2,675 

2,089 

1,652 

61, 810 
70,221 
103, 871 
134,904 
152,202 
155. 881 
165, 315 
139, 780 
130,304 
144, 519 
373, 911 
216,623 
275,372 
313,818 
385,878 
372.386 
434,309 
447,223 
427,392 

1,613 
1,790 
2,641 
8,088 
3,416 
3,454 
3,416 
3,052 
2,835 
2,973 
10,424 
4,343 
6.689 
6,149 
6,616 
6,473 
7,094 
8,081 
8,714 

CLBABED. 


1878. 
1870. 
1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1880. 
1800. 
1891. 
1802. 
1898. 
1804. 
1806. 
1896. 


124 
167 
270 
262 
278 
257 
176 
196 
184 
130 
785 
109 
247 
813 
390 
420 
363 
468 
691 


32,767 

874 

28 

9.231 

236 

49 

21,  218 

550 

42,346 

1,116 

21 

7.172 

172 

47 

21,  730 

555 

78,913 

2.010 

14 

5.010 

115 

48 

19,970 

550 

82,156 

1.732 

17 

7.218 

156 

87 

42,659 

1,014 

96,170 

2,086 

19 

7,761 

170 

101 

48.099 

1,139 

91,036 

1,962 

28 

11.268 

240 

124 

55,  717 

1.369 

62,927 

1,822 

38 

16,209 

835 

148 

70.  612 

1,633 

71,345 

1.481 

21 

8,696 

190 

135 

62,437 

1,456 

67.020 

1,413 

17 

7,528 

159 

117 

56.280 

1,305 

61,305 

958 

5 

6,858 

143 

121 

72,804 

1,526 

266,152 

8.240 

13 

4,715 

116 

173 

102,800 

2,236 

65.809 

1,273 

11 

4,266 

103 

221 

130.  919 

2,830 

122,820 

2,024 

18 

8,745 

165 

172 

107,197 

2,261 

188, 171 

3,432 

26 

16,045 

234 

141 

94,827 

1,980 

247.329 

4,228 

10 

6,882 

174 

163 

109,728 

2,^ 

236,866 

4.165 

13 

6,857 

121 

150 

119.282 

2,266 

235.307 

4,481 

14 

6,081 

125 

223 

103.  483 

3,260 

290.702 

5,260 

9 

4.155 

103 

1S2 

148.892 

2,811 

823,367 

6,750 

18 

8,638 

lT.i 

150 

112,446 

2,248 

201 
225 
332 
356 
398 
411 
362 
352 
318 
276 
971 
401 
437 
480 
572 
500 
600 
049 
759 


63,216 
71.247 
103,900 
132,932 
152, 630 
158,021 
149, 478 
142,  478 
130,828 
130,057 
373,227 
200,004 
2:»,762 
297,043 
363.939 
362,905 
434.  871 
443, 749 
444,441 


1,660 
1,843 
2,675 
1,902 
3,395 
3,571 
3.290 
8,127 
2,877 
2,627 
10,592 
4,206 
4,450 
5.646 
6,736 
6,552 
7.886 
8,174 
8,180 
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Arrivals  and  olearoncM  of  ve$9eU  <ind  eomtMroe  at  Bruntwick,  Ga.,  oto.^Contiiiaed. 

COMMBBOE. 


Y«ar. 

Value  of 
exports. 

Talae  of 
imports. 

Total  ool-  1 
lection,    j 

Tear. 

Yalne  of 
exports. 

Valae  of 
imports. 

Total  col- 
lection. 

1878 

$1,372,842 
1, 394, 401 
1, 702, 670 
2,230,000 
1, 700, 000 
3.437,000 
8,500.000 
3,063,960 
2.828,656 
4,121.660 

$400 
3,197 
8,098 
4,377 
2,734 
3,093 
958 
4,008 
2.897 
2,815,769 

$4,500.97  ' 
5.644.33 
17, 723. 27 
29,305.30 
20,058.90  1 
24,911,61 
19,780.32  I 
3,939.27  ; 
5,834.43 
37,520.00 
1 

1888* 

1889 

$7,552,025 
7, 894, 281 
7,355,641 
9, 742, 553 
5,372,775 
7.297,973 
9, 940, 458 
7,520,404 
5,727,074 

$3, 140. 231 

6,557 

7,326 

3,014.207 

22.988 

1,680.512 

8,549,378 

3,328.407 

15,072 

$7,43&04 
8,033.66 
6.  748.  00 
5,982.07 
0,406.15 
5  768.  00 

1879 

1880 

1890 

1881 

1801* 

1802 

1882 

1883 

1893* 

1894* 

1895* 

1896 

1884 

0   141   41 

1885 

7  423.  10 

1886 

8,  047. 11 

1887* 

*  Coastwise  and  foreign. 
Statement  of  reoeipte  of  nat>al  etores 


1880. 
1881. 
1882. 
1683. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
1894. 
1895. 
1896. 


Year. 


Stock  on  hand. 


Kosin. 


Barrelt. 

8,0U0 

2,935 

15, 191 

19, 791 

15,236 

8,016 

11,963 

45,337 

27,098 


31,869 
29,421 
30,294 
20,847 


35,000 
85,507 


Spirits. 


Barrelt, 

600 

240 

2,100 

2,200 

893 

1,610 

2,786 

1,161 

2,420 


2,259 

1,088 

651 

4,005 


1,500 
1.441 


Receipts  for  year. 


Bosin. 


Barrelt. 

36.495 

67,562 
104,357 

80,078 
105,622 

92,958 
189,366 
125,546 
140,820 
186.000 
212, 374 
161,402 
220,250 
172, 412 
187, 912 
268,349 
259,103 


Spirits. 


Barrelt. 
8,661 
13,490 
23,459 
16.105 
23,449 
80,900 
34,625 
32.338 
87.648 
45.000 
42,813 
42,697 
52,496 
43,100 
46,954 
53,329 
66,286 


Total. 


Boain. 

Spirits. 

BarreU. 

Barreis. 

39,495 

9.261 

70,297 

13.730 

119,548 

25.559 

99,760 

18.305 

120,858 

84.342 

100,974 

22.510 

151,329 

87,410 

170,883 

33.459 

167, 918 

40.063 

244.243 
190.823 
250.544 
193,259 
187, 912 
303,349 
294,610 


45,073 
43,875 
53,147 
47.105 
46.954 
54.829 
67,727 


Capt.  O.  M.  Carteb, 

Corps  of  Engineers, 


Thos.  W.  Lamb«  Collector  of  Customs, 


N   9. 
IMPROVEMENT  OF  CUMBERLAND  SOUND,  GEORGIA. 

The  entrance  to  Cumberland  Sound  is  situated  between  Cumberland 
Island,  Georgia,  and  Amelia  Island,  Florida. 

ORIGINAI.   CONDITION. 

The  available  depth  of  the  entrance  in  its  unimproved  condition 
varied  from  II  to  12.5  feet  at  mean  low  water.  The  mean  rise  and  fall 
of  tide  is  5.9  feet. 

PLAN  OF  IMPROVEMENT. 

The  original  plan  for  improving  the  entrance  to  Cumberland  Sound 
was  submitted  in  1879,  and  is  given  in  Appendix  I  8,  Annual  Keport  of 
the  Chief  of  Engineers  for  that  year.  The  revised  ])lan  of  improve- 
ment was  submitted  in  1891,  and  is  contained  in  Appendix  N,  Annual 
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Seport  of  the  Chief  of  Engineers  for  that  year.  A  second  revision  of 
tbe  original  plan  of  improvement,  rendered  necessary  from  the  fact 
thatfnndswere  supplied  irregularly  and  in  entirely  inadequate  amounts 
for  the  proper  prosecution  of  the  work,  was  submitted  on  June  12, 1895, 
and  is  contained  in  the  Eeport  of  the  Oliief  of  Engineers  for  1896,  page 
1203.  This  plan  of  improvement  was  submitted  to  a  Board  of  Engineers, 
whose  report,  dated  December  18, 1895,  is  given  in  the  Beport  of  the 
Chief  of  Engineers  for  1896,  page  1289.  It  contemplates  the  construc- 
tion of  two  jetties,  composed  of  riprap  stone  with  a  mattress  hearting 
whenever  admissible,  resting  upon  a  foundation  mattress  of  brush  or 
of  logs  and  brush,  starting  respectively  from  the  shores  on  opposite 
sides  of  the  entrance  and  extending  seaward  across  the  bar  upon  lines 
so  directed  that  the  ends  resting  in  30  feet  at  mean  low  water  will  be 
parallel  to  each  other  and  about  3,900  feet  apart.  These  jetties  are 
intended  to  establish  a  mean  low- water  channel  across  the  bar  not  less 
than  19  feet  in  depth. 

This  project  was  authorized  by  law  of  June  3, 1896,  and  in  accordance 
with  it  work  has  been  carried  on  during  the  fiscal  year  just  ended. 

The  cost  of  the  improvement  was  originally  estimated  at  $2,071,023; 
as  revised  ii]  1891  at  $2,079,500,  and  as  revised  in  1895  at  $2,350,000. 

SUMMARY  OP  OPBRATIONS  PRIOR  TO  JULY  1,  1896. 

Nothing  was  ever  exi)ended  in  improving  the  entrance  to  Cumberland 
Sound  previous  to  the  adoption  of  the  original  project  of  1879.  Since 
then  appropriations  have  been  made  by  Congress  for  the  work  aggre- 
gating $1,287,000. 

A  summary  of  operations  prior  to  July  1, 1895,  is  given  in  my  report 
for  1890  ^Beport  of  the  Chief  of  Engineers  for  1896,  pp.  1286  and  1287). 
No  work  was  done  in  the  fiscal  year  ending  June  30, 1896. 

CONDITION  OP  WORK  JUNE  30,  1896. 

So  far  as  known,  the  condition  of  the  unfinished  jetties  and  of  the 
channel  was  the  same  as  that  reported  at  the  end  of  the  fiscal  year  of 
1895. 

OPERATIONS  DURING  THE  FISCAL   YEAR  ENDING  JUNE  30,  1897. 

^^  . 

The  river  and  harbor  act  approved  June  3, 1896,  contained  an  appro- 
priatiou'  of  $5,000  for  continuing  this  improvement,  with  the  following 
provision : 

Provided,  That  contracts  may  be  entered  into  l»y  the  Secretary  of  War  for  snch 
material  and  work  as  may  1)e  necessary  to  complete  the  present  project,  to  be  paid 
for  as  appropriations  may  from  time  to  time  be  made  by  law,  not  to  exceed  in  the 
Ag^T^OR&te  two  million  tli^ee  hundred  and  forty-five  thousand  doUarH,  exclusive  of 
amounts  herein  and  heretofore  appropriated. 

Cnder  this  provision  a  contract  was  entered  into  with  the  Atlantic 
Contracting  Company,  of  New  York,  K.  Y.,  for  all  work  required  for 
the  improvement. 

Under  said  contract,  which  was  awarded  October  8, 1896,  jetty  work 
was  commenced  December  7  and  continued  to  the  end  of  the  fiscal  year. 
Operations  extended  ever  Bange  3  of  the  north  jetty  and  Ranges  2  and 
9  of  the  south  jetty. 

North  jetty. — About  25  feet  of  the  outer  end  were  found  to  have  been 
destroyed  and  had  to  be  replaced ;  the  jetty  work,  therefore,  had  to  be 
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Started  at  18,260.7  instead  of  18,285,  but  the  length  of  new  work  is 
counted  frotn  the  latter  station.  Six  courses  of  brush  mattresses, 
loaded  with  riprap  stone,  were  carried  from  18,285  to  19,674.2,  a  dis- 
tance of  1 ,389.2  feet,  the  three  lower  courses  being  100  feet  wide  and  the 
three  upper  courses  being  80  feet  wide.  Eight  courses  of  brush  mat- 
tresses, loaded  with  riprap  stone,  were  carried  on  Bange3  from  Station 
19,674.2  to  Station  19,862.8,  a  distance  of  188.6  feet,  the  four  lower 
courses  being  100  feet  wide  and  the  four  upper  courses  being  80  feet 
wide.  There  were  placed  in  this  work  92,345.34  square  yards  of  bmsh 
mattresses,  4,794.30  cubic  yards  of  third-class  stone,  and  842.94  cabic 
yards  of  fourth-class  riprap  stone.  At  the  outer  end  of  the  jetty,  viz, 
at  Station  19,862,8,  the  depth  of  water  is  28.3  feet  at  mean  low  water. 

South  jetty. — Six  courses  of  brush  mattresses,  loaded  with  riprap 
stone,  were  carried  on  Range  9  from  Station  10,062.5  to  Station  11,986.5, 
a  distance  of  1,924  feet,  the  three  lower  courses  being  100  feet  wide 
and  the  three  upper  courses  being  80  feet  wide.  Eight  courses  of  brush 
mattresses,  loaded  with  riprap  stone,  were  carried  on  Bange  9  from 
Station  11,986.5  to  Station  13,854.7,  a  distance  of  1,868.2  feet,  the  foar 
lower  courses  being  100  feet  wide  and  the  four  upper  courses  being  80 
feet  wide.  There  were  placed  in  this  work  253,942.38  square  yards  of 
brush  mattresses,  4,036.65  cubic  yards  of  third-class  riprap  stone,  and 
8,018.35  cubic  yards  of  fourth-class  riprap  stone.  Besides  this,  607.01 
cubic  yards  of  third-class  riprap  stone  was  used  in  repairs  on  the  sec- 
ond Bange  between  3,591.6  and  3,991.6.  At  the  outer  end  of  the  jetty, 
viz,  at  Station  13,854.7,  the  depth  of  water  is  30  feet  at  mean  low 
water. 

Altogether,  there  have  been  used  on  the  entire  work  during  the 
fiscal  year  346,287.72  square  yards  of  brush  mattresses,  9,437.96  cubi<5 
yards  of  third-class,  and  8,861.29  cubic  yards  of  fourth-class  riprap 
stone. 

A  survey  of  the  entrance  to  Cumberland  Sound  was  made  in  May 
and  June. 

CONDITION  OF  WORK  JUNE  30,  1897. 

The  unfinished  jetties  are  in  good  condition  and  are  covered  with 
sand.  The  sailing  line  still  crosses  the  south  jetty,  but  from  the  cross- 
ing outward  follows  a  somewhat  more  southerly  course  than  before, 
its  present  bearing  being  about  S.  78°  50  E.  It  reaches  deep  water  at 
a  distance  of  a  little  more  than  a  mile  from  the  jetty  crossing  and  at  a 
point  nearly  half  a  mile  south  of  the  outer  end  of  the  south  jetty.  The 
shoalest  point  on  this  line  is  found  near  its  outer  end,  where  the  inner 
and  the  outer  15-foot  curves  are  separated  by  a  belt  from  300  to  500 
feet  wide  with  least  mean  low-water  depths  of  only  about  13  feet. 

COMMEBCE   AND  NAVIGATION. 

All  the  commerce  of  St.  Marys,  Ga.,  and  90  per  cent  of  the  commerce 
of  Fernandina,  Fla.,  are  dependent  upon  waterway  transportation 
through  Cumberland  Sound. 

The  Florida  Central  and  Peninsular  Bailway,  terminating  at  Fernan- 
dina, besides  traversing  a  fertile  and  well- timbered  country,  pierces  also 
the  Florida  phosphate  fields,  and  much  of  the  rock  from  the  phosphate 
fields  is  brought  by  this  road  to  Fernandina  for  shipment  to  coastwise 
and  foreign  ports.  For  the  handling  of  this  increased  traffic  the  rail- 
road has  built  new  wharves,  erected  a  large  elevator,  and  extended  its 
terminal  facilities.    From  information  derived  from  the  owners  of  the 
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principal  mines,  it  is  estimated  that  the  annual  shipments  of  rock  will 
aggregate  about  300,000  tons. 

The  Mallory  Line  has  two  steamships  per  week  plying  between  Fer- 
nandina  and  New  York,  which  carry  annually  about  61,000  tons  of 
freight.  Fifteen  steamers  per  week  ply  between  Fernandina  and  local 
coastwise  ports,  and  a  large  fleet  of  foreign  and  coastwise  vessels  is 
engaged  in  the  commerce  of  this  port. 

In  1896  the  shipments,  foreign  and  coastwise,  amounted  to  220,000 
tons,  v£dued  at  about  $9,000,000. 

MISCELLANEOUS. 

The  work  ia^located  in  two  oollection  districts,  the  north  jetty  being  in  the  district 
of  St.  Mary  By  6a.,  and  tho  south  jetty  in  that  of  Fernandina,  Fla.  Amount  of  dnties 
collected  at  St.  Marys  during  1896,  $ — ;  at  Fernandina,  $195.  Amelia  Light  is  the 
nearest  light-house,  and  Fort  Clinch,  Fla.^  iihe  nearest  fort. 

The  period  of  great  depths  on  which  the  channel  entered  in  1893, 
and  which  lasted  until  quite  recently,  seems  to  be  ended,  and  shoaling 
seriously  threatens  the  commerce  of  the  port. 

The  discharge  finds  so  much  resistance  in  the  long,  shallow  south 
channel  that  a  new  short  northern  route  is  opening,  the  location  of 
which  is  nearly  parallel  to  the  north  jetty  at  a  distance  of  about  1,000 
feet  from  it.  If  the  barrier  still  remaining  between  the  outer  end  of 
this  channel  and  the  ocean  is  removed  and  the  chaunejl  opened  through- 
out its  entire  length  for  navigation,  the  present  sailing  gap  can- be 
closed,  the  great  volumes  escaping  through  it  directed  between  the 
jetties,ai)d  the  channel  locus  permanently  held  at  that  place.  For  the 
execution  of  this  work  the  favorable  moment  has  arrived.  A  sum  of 
950,000  is  required  immediately  for  sluicing  and  dredging  and  $450,000 
for  jetty  work  under  the  present  contract.  For  further  details  in  regard 
to  this  matter,  I  refer  to  my  special  report  to  the  Chief  of  Engineers 
of  June  15, 1897,  which  is  appended  hereto. 

The  total  expenditures  under  existing  project  to  June  30, 1896,  Includ- 
ing all  outstanding  liabilities,  were  $452,500. 

The  existing  project  of  improvement  has  up  to  this  time  been  unsuc- 
cessful for  the  sole  reason  that  funds  have  not  been  supplied  regularly 
and  in  adequate  amounts. 

Money  statement, 

Jnly  1 ,  1896,  balance  unexpended - $5, 000. 00 

An¥>ant  appropriated  by  sundry  civil  act  approved  Jnne  A,  1897 350, 000. 00 


355,000.00 
Jnn*  30, 1897,  amount  expended  during  fiscal  year 4, 170. 99 


July  1, 1897,  balance  unexpended 350, 829. 01 

July  1,  1897,  outstanding  liabilities $449,360.63 

Jnly  1,  1897,  amount  covered  by  uncompleted  contracts..  1, 692,510.98 

Jul^  1,  1897,  amount  to  be  paid  to  contractor  on  account 345, 000. 00 


Jnly  1,  1897,  balance  available  for  contingencies 5, 829. 01 


"  Amount  (estimated)  required  for  completion  of  existing  ]>roject 1, 995, 000. 00 

Amount  that  can  be  profitably  expi^uded  in  fiscal  year  endiug  June 

30,1899 1,500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 
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iMmmr  Ain>  date  of  axl  appropriations. 

Under  the  ori^rinal  project  for  improving  Onmberland  Soand  tlie 
following  appropriations  were  made  for  the  work: 

By  act  of  Congresn  of— 

AngnBt  5, 18>i6 $112,500 

August  11, 1888 112,500 

Total 480,000 


By  act  of  Congress  of— 

JuneM,  18») $30,000 

March  3, 1881 100,000 

August  2, 1882 60,000 

July5,1884 76,000 


Under  the  revised  project  of  improvement  the  following  appropria- 
tions were  made: 

By  act  of  Congress  of— 

September  19,1890 $112,500 

July  13,1892 170,000 

August  17, 1894 « 170,000 


Total 452,500 

Under  the  existing  project  of  improvement  the  following  appropria- 
tions have  been  made: 

June  3, 1896 $5,000 

June  4, 1897 350,000 


Total 1 355,000 


Ahatract  of  bids  opened  at  Savannahy  Ga.,  September  8, 1896,  by  Capt.  O.  M,  Carter,  Corpe 
of  Eugineers,  for  conatruoting  jeitiee  at  entrance  to  Cumberiand  Sound,  Georgia. 


No. 

Nsme  and  address  of  biddsr. 

Mattresses 

(200,000  sqosre 

yards). 

First-lass  stone 
(50,000  tons). 

Seoond-class  stone 
(75,000  tons). 

Prioe. 

▲mount. 

Price. 

Amount. 

Price. 

Amount. 

1 

3 
8 

The  Atlsntic  Contracting  Co.,  John  F. 
Gaynor,  president,  New  York,  N.  Y.  a. 
Jacob  Friday  6c  Sons.  Pittsburg,  Pa.fr  .. 
John  L.  Grim.  Philadelphis,  Pa 

$1.10 
1.12 
1.15 

$220,000 
224, 000 
£iO,000 

$5.25 
5.00 
5.20 

$262,500 
250,000 
260.000 

$5.25 
6.00 
5.20 

$893,750 
375,000 
890,000 

No. 

Name  and  address  of  biddsr. 

Third  cIass  stone 

(100.000  cubic 

yards). 

Fourtli-class  stono 

(250,  uuo  cubic 

yards). 

Totd. 

Prioe. 

Amountb 

Price. 

Amonnl 

1 

2 
8 

The  Atlantic  Contracting  Co.,  John  F. 
Gaynor,  president.  New  York,  N.  Y.  a. 
Jacob  Friday  Se,  Sons,  Pittsburg,  Pa.  fr  . . 

.Tnhn  I.,  flritn.  Phllo^lAlnhiA.  P*. ,  ^ .  ^ . . . . . 

$3.00 
4.50 
8.00 

$390,000 
450.000 
890,000 

$3.50 
3.40 
8.55 

$875,000 
85U.000 
887,500 

$2,141,250 
2,149,000 
a.  157.  MM 

Rbmabkb.— Amount  for  which  the  Secretary  of  War  is  authorised  to  enter  into  contracts,  $2,350,000. 
a  Bid  recommended  for  acceptance,  that  company  belug  the  lowest  responsible  bidder  for  the  most 
satisfactory  materials  and  service. 
fr  Justification  of  the  guaranty  omitted. 
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GiMfnMl  in/ore*. 
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of  one  vew  after  the  total 
■nm  ot  moiwy  for  whtoh 
the   Seoieur;  of  War  la 

OODtraot  under  th  ras  apui- 
flcatloDB  ebell  baie  teen 

100, SSI 
lao.sts 

ue'.-m 

I  iMissa 

H.93I 


Ho.     Tona,      Crew. 


in,uo 
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UO,IM 


B,7U 
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ttt  ^mamtUna,  Fla.,  ete. — Continaed- 

COUUEKCS. 


Y^. 

Tilneof  ezpoiU. 

TaJngoniDporta. 

Total 

FanlgD, 

Coutwlse. 

Foreign- 

CoutwiK. 

ua.oaa 

W,T80 

SiS 

us,floo 

173,080 
1»1,5W 

SSI 

Si 

»2I,M8 

I.OM.SH 
I.U1.UI 

2.673,010 

ilg;!S 

3.S«,000 

l.70S,ZW 

i;»04,'330 
653.  «K 

4M:»>3 

•as 
si 

'!:S 

13,  SM 

•IN.  718 

l,l«,MB 

171,234 
1.3<»;U! 
1,3«B,8S7 
1.7M,UB 
7,M«;688 
S,a«S.7M 

i.fm.M 

I.  «2(l,  000 
2,000.000 

■,S:ffi 
iffiSS 

7.872,038 
2,3M.«27 

a.  162.747 

2:taisoe 

2,  St.  406 
B,  104,  831 

8:2it:soi 

5,096,  W4 
3,»78,6M 

i 

27 
D8 

10.  MR 

701 
2\t 

OT.SM 

isSlOo 

ArHvali  and  cUar<mee>  of  ve 


T«r. 

Amerioui  veuek. 

Porelpi™ 
No.     Ton.. 

Crew. 

Ho. 

Tcm.. 

Crew, 

No.  1  Ton.. 

CT..W. 

„.. 

Tont 

C«w. 

22 
82 

to 

1 

U 
M 

I 

ID.  604 

R042 
T.8B3 
18.247 

li 
11 

204 
IM 

224 

222 
MO 

1 

«  i    2.481 

1  1      'b8« 
1  1         3»S 

1  !       406 
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i 

26 
« 
8 

1 

111282 

la 

i 

8,177 
1,7M 
8.TM 

3H 
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G8 
82 

2« 

I 

73 

as 

s 

4S 
3* 

47 

68 

«2 

24.231 
13,  DBS 
21.824 

i«.6te 

I4,0«G 

as 

17,9(8 
22,«86 

83.  W< 

i«!css 

20)330 

32.220 
26,828 

18S! 

ISO 

1887 

811 

IMW 

1^ 

23 
28 

32 

20 
37 
H 
00 
38 

1 

40 

10.773 
8,981 

i.m 

10,604 

,K 

ia.042 
13:247 

lis 

gs 
us 

ail  385 

878 

234 
223 

300 

1 

375 

1 

I 

6 

3,577 
1.207 

iS 

2.312 

2.083 
3,6TC 

4205 

3.080 

S3 
83 
2S 

38 
28 

5. 165 

8.791 

2234 
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83 
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Arrivals  and  olearanoe  ofvwnU  am&  oomtMToe  at  Si.  Marys,  €ra, — Contiuned. 

COMMERCE. 


Year. 


1879. 

1880. 

1881. 

1882. 

1883. 

1884 
1885 
1886 
1887 


Capt.  O.  M.  Cabter. 

Corps  of  Engineers, 


Yalae  of 
exports. 


$82,401 
70,411 

14ft,  333 
47,210 
76,002 
22,517 
27,127 
86,520 

482,-500 


Year. 


1888 
1880 
1800 
1801 
1802 
1803 
1804 
1805 
1806 


Value  of 
exports. 


$212,045 
843,406 
87,867 
82,300 
353,620 
25,315 
26,413 
25,544 
38,406 


Peter  R.  Arnow, 

Collector  of  Customs, 


B.SPOBT   ON   CONDITION    OF   THE   HABBOB   AT    OUMBEBLAND    SOUND. 


LPrinted  in  Senate  Doc.  Ho,  163,  Fifty-flfth  Congress,  first  session.] 
OFFIOE  OF  THE  OHIEF  OF  ENGINEEBS, 

United  States  Abmy, 
Washington^  D.  0.,  June  25 j  1897. 

Sib:  I  have  the  honor  to  acknowledge  receipt  of  concurrent  resolu- 
ton  No.  9,  passed  by  the  Senate  May  26,  1897,  and  by  the  House  of 
Representatives  June  10, 1897,  requesting  the  Secretary  of  War — 

to  fumiflh  tho  CongroM  with  snoh  information  as  he  may  have  in  his  possession  with 
reference  to  the  present  condition  of  the  harbor  of  Cnmberland  Sonna,  and  to  inform 
the  Congress  whether  any  immediate  action  is  necessary  to  protect  the  entrance  from 
being  closed  against  the  commerce  nsuaUy  entering  the  port  of  Femandina. 

In  answer  to  the  reference  of  the  above  resolution  to  this  office  for 
report  I  have  the  honor  to  submit  the  accompanying  copy  of  letter  of 
June  15, 1897,  with  two  maps,*  from  Gapt.  O.  M.  Garter,  Corps  of  Engi- 
neers, on  the  subject,  and  beg  to  invite  attention  to  the  views  of  that 
officer  as  expressed  in  the  closing  paragraph,  as  foUows: 

In  view  of  the  urgency  of  the  situation,  and  of  the  manifest  advantages  to  the 
United  States  of  aiding  artificially  in  opening  the  new  channel  now,  I  am  of  opinion 
that  the  snm  of  $500,000  should  be  made  available  immediately,  $50,000  of  which 
should  be  used  for  sluicing  and  dredging,  and  the  balance  for  raising  the  north  and 
sooth  Jetties  under  the  existing  contract,  without  which  work  dredging  wiU  give  no 
satisfactory  or  permanent  relief. 

The  concurrent  resolution  is  herewith  returned. 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Gen.,  Chief  of  Engineers^  U.  8.  Army. 

Hon.  B.  A.  Aloeb, 

Secretary  of  War. 


Not  reprinted.    Printed  in  Senate  Doc.  No.  163,  Fifty -fifth  Congress,  first  session. 
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REPORT  OF  OAPT.  O.  M.  GARTER,  OORPS  OF  BNOINBBRS. 

United  States  ENaiNSER  Offigb, 

Savannah^  Ga.j  June  loy  1897^ 

General:  In  compliance  with  yonr  instrnctions  of  the  llth  instant, 
and  in  accordance  with  the  provisions  of  a  concurrent  resolution  ot 
Congress — 

That  the  Secretary  of  War  be  requested  to  Airnish  the  CongttM  with  soeh  informa- 
tion as  he  may  have  in  his  possession  with  reference  to  the  present  condition  of  the 
harbor  at  Cumberland  Sound,  and  to  inform  the  Congress  whether  any  immolate 
action  is  necessary  to  protect  the  entrance  from  being  closed  against  the  oommerce 
usually  entering  tiie  port  of  Feruandina, 

I  have  the  honor  to  submit  the  following  report: 

The  project  for  improving  the  entrance  to  Cumberland  Sound,  which 
was  submitted  by  the  late  Gen.  Q.  A.  Gillmore,  Corps  of  Engineers,  in 
1879,  and  which  was  revised  in  1891,  and  again  in  1895,  aims  at  secur- 
ing a  navigable  depth  across  the  bar  of  19  feet  at  mean  low  water. 
The  mean  rise  and  fall  of  tide  is  5.9  feet. 

Operations  under  that  project  were  begun  in  1880,  but  on  aocoant  of 
the  lack  of  any  system  in  supplying  funds,  which  have  been  provided 
at  long  intervals  and  in  totally  inadequate  amounts,  it  has  been  impos- 
sible to  push  forward  the  works  with  proper  energy,  hence  they  have 
not  obtained  at  any  time  the  desired  controlling  influence  on  the  most 
important  hydrogiaphic  feature,  the  channel  location,  and  the  navi- 
gable bar  channel  has  deserted  the  desired  route  entirely,  the  present 
channel  crossing  the  south  jetty  about  7,000  feet  seaward  of  its  initial 
point.    From  the  jetty  crossing  the  sailing  range  runs  about  south  78^ 
50'  east,  reaching  deep  water  at  a  distance  of  somewhat  more  tiian  a 
mile  and  at  a  point  nearly  half  a  mile  south  of  the  outer  end  of  the 
south  jetty.    The  shoalesi  point  on  this  line  is  found  near  its  outer  end, 
where  the  inner  and  the  outer  15foot  curves  are  separated  by  a  belt 
from  300  to  500  feet  wide,  with  least  mean  low- water  depths  of  some- 
what less  than  13  feet. 

A  comparison  of  the  various  surveys  made  since  1888  shows,  as  might 
be  ejq)ected  under  the  circumstances,  a  gradual  shifting  of  the  channel 
to  the  south.  Moreover,  the  period  of  increased  depths  upon  which 
the  channel  entered  in  1893  and  which  lasted  until  quite  recently  is 
ended,  the  shoaling  seriously  threatening  the  commerce  of  the  port  of 
Fernandina. 

The  discharge  finds  so  much  resistance  in  the  long,  shallow  south 
channel  that  a  new  short  northern  route  is  opening,  its  location  being 
nearly  parallel  to  the  north  jetty  and  about  1,000  feet  from  it,  thus 
forming  an  almost  direct  continuation  of  the  deep  water  of  Amelia  basin. 
The  erosion  of  this  new  channel  began  in  1895,  following  the  extension 
of  the  north  jetty,  and  has  advanced  so  rapidly  that  the  channel  now 
extends  more  than  3,000  feet  into  the  shoal,  with  a  least  width  of  more 
than  400  feet  between  the  12-foot  curves.  Depthi^of  more  than  3  fath- 
oms are  now  found  where  a  sand  shoal,  bare  at  low  water,  existed  a 
few  years  ago.  Between  the  extreme  easterly  end  of  this  12-foot  pocket 
and  the  12-foot  curve  outside  the  bar  there  is  still  a  stretch  of  about 
half  a  mile  of  lesser  depth.  This  barrier  is  daily  decreasing,  and  tbere 
is  reason  to  believe  that  sooner  or  later  it  will  break  down  altogether 
and  an  uninterrupted  new  north  channel  be  established,  when  the  clos- 
ing of  the  gap  in  the  south  jetty  can  be  commenced. 

The  river  and  harbor  act  of  June  3,  l>9(i,  appropriated  $6,000  for 
improving  Cumberland  Sound,  and  provided — 

That  oontracta  may  be  entered  into  by  the  Secretary  of  War  for  such  material  and 


I 


^ 
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• 

work  as  may  be  DeccBsary  to  complete  the  present  project,  to  be  paid  for  as  appro 
priatioDS  may  firom  time  to  time  be  made  by  law,  not  to  exceed  in  tlie  aggregate  two 
million  three  hundred  and  forty-five  thousand  dollars;  exclusive  of  amount  herein 
and  heretofore  appropriated. 

Under  the  provisions  of  that  act  a  contract  was  entered  into  on 
October  8, 189(5,  with  the  Atlantic  Contracting  Company,  of  Kew  York, 
for  all  of  the  material  and  labor  necessary  to  complete  the  work.  Opera- 
tions have  been  carried  on  with  snch  vigor  by  that  company  that  the 
funds  provided  by  the  sundry  civil  bill  of  June  4, 1897,  will  not  safiice 
to  pay  for  what  has  been  done  already. 

Presumably,  however,  there  is  a  limit  to  the  readiness  and  the  ability 
of  the  company  to  continue  work  without  payment,  and  that  the  limit 
maybe  reached  during  this  critical  period  when  the  new  north  channel 
is  iu  process  of  formation  when  an  opportunity  is  afforded  to  close  the 
Bailing  gap  in  the  south  jetty  to  confine  the  channel  between  the  jetties 
and  increase  the  scour  there,  all  without  interfering  with  navigation, 
and  wlien  a  failure  to  do  this  immediately  means  the  loss  of  an  oppor- 
tunity for  quick  success,  which  may  not  be  presented  again,  and  the 
probable  closing  of  the  port  of  Fernandina  against  much  of  its  usual 
commerce. 

In  view  of  the  urgency  of  the  situation  and  of  the  manifest  advan- 
tages to  the  United  States  of  aiding  artificially  in  opening  the  new 
channel  now,  I  am  of  opinion  that  the  sum  of  9500,000  should  be  made 
available  immediately,  $50,000  of  which  should  be  used  for  sluicing 
and  dredging,  and  the  balance  for  raising  the  north  and  south  jetties 
under  the  existing  contract,  without  which  work  dredging  will  give  no 
satisfactory  or  permanet  relief. 
Two  charts  accompany  this  report. 
Bespectfnlly  submitted. 

O.  M.  Cabteb, 
Captain f  Corps  of  Engineers. 

ig. Gen. John  M.Wilson, 

Chiqf  of  Engineers^  U.  8.  A. 


N  ID. 

mPHOVEMENT  OP  THE  INSIDE  WATER  ROUTE  BETWEEN  SAYANNAH, 

GEORGIA,  AND  FERNANDINA,  FLORIDA. 

The  location  of  this  route  is  shown  by  a  dotted  line  on  Coast  Survey 
Charts  !Nos.  166  and  157,  and  a  detailed  description  of  it  is  given  in 
my  report  of  a  survey  dated  November  25,  LtSOl,  which  is  printed  as 
part  of  Appendix  N  12,  Annual  Report  of  the  Chief  of  Engineers  for 
1892,.  pages  1311-1326.    (See  also  subsequent  reports.) 

The  distance  from  Savannah  to  Fernandina  by  the  inside  route  just 
described  is  about  160  miles. 

Touching  at  Darien  en  route  Increases  the  distance  by  about  20  mileSi 
and  at  Brunswick  by  about  12  miles. 

PLAN  OF  IMPROVEMENT. 

The  original  project  of  improvement  adopted  in  1892  provides  for 
the  establishment  of  a  channel  7  feet  deep  at  mean  low  water  between 
Savannah,  Ga.,  and  Fernandina,  Fla.  This  is  to  be  accomplished  by 
the  improvement  of  Bomerly  Marsh,  Mud  Biver,  Little  Mud  Kiver,  and 
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Jekyl  Greek  by  means  of  dred^g  and  the  constrnction  of  closare  dams 
and  training  walls  of  brash  mattresses  loaded  with  riprap  stone.  The 
estimated  cost  of  the  improvement  is  $105,000,  provided  that  the  entire 
sum  is  made  at  once  available.  If  fands  are  made  available  in  smaller 
amounts,  the  cost  of  the  improvement  will  be  greatly  increased. 

SUMMARY  OF  OPERATIONS  PRIOR  TO  JULY  1,  1896. 

Operations  have  been  confined  to  Jekyl  Greek.  Dredging  was  com- 
menced in  1889,  the  construction  of  a  training  wall  at  the  mouth  in  1891 
by  means  of  appropriations  made  not  for  the  iuside  route  but  for  the 
specific  improvement  of  Jekyl  Greek.  The  entire  work  done  by  means 
of  appropriations  under  both  of  these  titles  has  been  as  follows :  There 
were  put  into  the  training  wall  at  the  mouth  of  Jekyl  Greek  30,069.62 
square  yards  of  brush  mattresses,  28.17  cubic  yards  of  brush  fascines, 
and  3,461.96  cubic  yards  of  stone;  there  was  also  driven  one  cluster  of 
fender  piles.  There  was  removed  by  dredging  22,375.55  cubic  yards 
of  material  from  the  shoal  inside  of  the  creek  and  40,955.42  cubic  yards 
of  material  from  the  shoal  outside  of  the  creek,  making  a  total  of 
63,330.97  cubic  yards  of  material  removed  by  dredging. 

Up  to  June  30, 1896,  the  total  expenditures,  including  all  outstanding 
liabilities,  amounted  to  $35,000. 

For  a  detailed  history  of  early  work  see  page  1G04  of  the  Annual 
Beport  of  the  Ghief  of  Engineers  for  1893  and  the  annual  reports  of 
the  same  officer  since  that  date. 

CONDITION  OP  IMPROVEMENT  JUNE  30,  1896. 

So  far  as  known  the  training  wall  at  the  mouth  of  Jekyl  Greek  and 
the  dredged  channel  at  and  near  the  same  locality  were  in  good 
condition. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1897. 

No  operations  for  improving  the  inside  route  have  been  carried  on 
during  the  fiscal  year  ending  June  30,  1897,  and  no  changes  in  the 
condition  of  the  training  wall  have  taken  place;  thechannel  has  shoaled 
about  1  foot  at  a  place  inside  and  at  another  outaide,  the  length  of  the 
bars  thus  formed  being  respectively  1,500  and  1,100  feet. 

A  contract  was  entered  into  September  25, 1896,  with  Bittenhouse 
B.  Moore,  of  Mobile,  Ala.,  for  dredging. 

COMMERCE  AND  NAVIGATION. 

The  inside  route  is  of  great  value  to  the  coasting  trade  between 
Savannah  and  Feruandina  and  intermediate  points.  On  portions  of 
this  route  regular  lines  of  boats  have  been  established,  but  most  of  the 
business  on  these  waters  is  done  by  towboats  and  other  craft  passing 
over  the  whole  or  a  portion  of  the  route  at  irregular  intervals. 

Besides  the  boats  mentioned  above,  there  is  a  large  fleet  of  schooners 
and  sloops  of  3  to  40  tons  register  plying  the  Inside  Boute,  carrying 
naval  stores,  rice,  ties,  garden  produce,  oysters,  fii$h,  and  general  mer- 
chandise in  their  season. 

Over  portions  of  the  inside  route  vessels  are  towed  from  one  sound 
to  another  to  avoid  going  to  sea,  as  through  Mud  Biver,  between 
Doboy  and  Sapelo  sounds,  and  through  Jekyl  Creek,  between  St.  Simon 
and  St.  Andrew  sounds.    A  very  much  larger  number  of  vessels  would. 
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pass  through  Mud  Biver  were  it  properly  improved.  Because  of  iusuffi- 
cient  depth  there  were  towed  in  rafts  through  Mujl  Biver  during  the 
calendar  year  of  1896  about  12,000,000  feet  of  lumber.  In  order  to 
find  a  suitable  outlet  to  the  sea  nearly  30,000,000  feet  of  logs  were 
towed  over  the  inside  route  from  Darien  to  St.  Simons  Mills,  where  it 
was  converted  into  lumber  and  taken  to  sea  over  St.  Simons  ^ar. 

It  has  been  impossible  to  tell  exactly  how  much  commerce  has  passed 
along  the  inside  route  during  the  year  1896,  but  it  approximates 
20,000  tons  of  freight,  valued  at  $2,000,000. 

MISOELLANBOUS. 

This  work  is  located  in  the  oollection  distriots  of  Savannah^  Bronswiok,  St.  Marys, 
Ga.,  and  Fernandina.  Fla.  The  amount  of  duties  coUected  in  1896  was:  Savannah, 
(deyliO.Si*;  Brunswick,  $8)047.11;  St.  Marys,  nothing;  and  Fernandina, $195,  respeo* 
tively.  The  nearest  light-houses  are  those  upon  the  Savannah  River,  near  the  begin- 
ning, and  Amelia  Light  at  the  end  of  the  route,  with  Sapelo,  Wolf  Island  ranges,  St. 
Simon,  and  Little  Cumberland  lights  between.  Forts  Oglethorpe  and  Pulaski,  Qa., 
and  Clinch,  Fla.,  are  the  nearest  forts. 

All  of  the  two  first  appropriations  have  been  expended  at  Jekyl 
Greek.  Four  appropriations,  aggregating  $24,000,  have  also  been  made 
for  the  specific  improvement  of  Jekyl  Greek.  That  improvement  has 
now  been  completed,  but  the  sum  of  $2,500  will  be  required  for  annual 
maintenance. 

The  total  expenditures  under  this  present  project  up  to  June  30, 1897, 
including  all  outstanding  liabilities,  were  $36,759.49. 

It  is  proposed  to  expend  the  appropriation  of  June  3, 1896,  in  exe- 
cuting works  of  improvement  as  outlined  in  my  report  of  November 
25,  1891. 

The  sum  of  $56,000  can  be  advantageously  and  economically  expended 
during  the  coming  year.  Unless  the  sum  asked  for  is  appropriated  at 
once  the  cost  of  the  work  will  be  greatly  increased. 

Money  statement. 

July  1, 1896,  halanoe  unexpended $14,000.00 

June  30, 18£K7,  amount  expended  during  fiscal  year 1, 489. 49 

July  1, 1897,  halance  unexpended 12,510.51 

July  1, 1897,  outstanding  liabilities $270.00 

July  1,  1897,  amount  covered  by  uncompleted  contracts 11, 000. 00 

11,270.00 

July  1, 1897,  balance  available 1,240.51 

{Amount  (estimated)  required  for  completion  of  existing  project 56, 000. 00 
Amoun  ttnat  can  be  profitably  expended  iu  fiscal  yea  rending  J  nne^O,  1899    56, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


AMOUNT  AND  DATE  OF  ALL  APPROPRIATIONS. 

Since  the  existing  project  for  improving  tbis  rente  was  adopted  three 
appropriations,  aggregating  $49,000,  have  been  made  as  follows: 

By  act  of  Congress  of— 

July  13, 1892 $15,000 

August  17,  1894 20,000 

Junes,  1896 14,000 

Total 49,000 

BNa  97 97 
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Ah$tract9  of  hid$  opened  at  Savannah ,  Ga,,  September  8,  1896,  hy  CapU  O.  M,  Carter, 
Carpe  of  Engineere,  fof  dredging  in  Darien  Harbor,  BrunewiA  Harbor,  and  inside 
water  route  betteeen  Savannah  and  Fernandina, 


No. 


2 
8 

4 
6 


Name  and  addreu  of  bidder. 


Savannah  Dredglnir  Co.,  Jacob 
Paulsen,  president,  Savan- 
nah, Ga 

KiUeohooae  B.  Moore,  Mobile 
Ala.  a 

American  Dredf^ing  Co.,  S. 
Y.  Bchermerhom,  president, 
Philadelphia,  Pa.  6 

P.  Sanford  Boaa,  Jersey  City, 
W.J 

VirElnia  Dredeing  Co..  J. 
Cfoment  Shafer,  president, 
Bichmond,  ya.e , 


Dredging  in 
Darien  Harbor, 
Georgia  (75,000 

cubic  yards). 


Price. 


10.  U 
.12 

.17 
.10 

.17A 


Amount. 


$10,500 
0,000 

12,750 
11,250 

13,425 


Dredging  in 
Brunswick  Har- 
bor, Georgia 
(60,000  cubic 
yards). 


Price. 


10.16 
.14 

.18 
.16 

.17  A 


Amount. 


$9,600 
8,400 

10,800 
0,600 

10,740 


Dredging  along 
inside  water 
route  (75,000 
cubic  yarda). 


Price. 


$0,181 
.10 

.16 
.14 

.17  A 


Amount. 


$10, 125 
7,600 

12,000 
10,600 

13,425 


ToUl. 


$30,225 
24,900 

35,550 
81,850 

87,500 


a  Bid  recommended  for  acceptance,  he  being  the  lowest  reaponsible  bidder  for  the  beat  and  most 
soitable  materials  and  services. 
6  Evidence  of  authority  to  bid  not  filed. 
c  Certificate  to  guarantee  omitted. 
Amount  available,  $45,000. 

Contract  in  foroe. 


Name  and  address  of  contractor. 

Character  of 
work. 

Date  of 
approval. 

Work  began. 

Expires. 

Rittenhonae  B.  Moore,  Mobile.  A  la r... 

Dredging... 

Oct  20,1886 

Aug.  15, 1897 

N  II. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 

UNKNOWN  WREOK,  DARIEN  HARBOR,   GEORGIA. 

On  April  9, 1897,  the  Secretary  of  War  allotted  $900  for  the  purpose 
of  reinoviDg  the  wreck  of  a  wooden  vessel  or  a  rafb  of  logs  at  Browu 
John  Shoal,  Darien  Biver,  Georgia.  The  work  of  removing  this  wreck 
will  be  undertaken  early  during  the  coming  fiscal  year. 


N    12. 

SURVEY  OF  DOBOY  BAR,  GEORGIA,  WITH  A  VIEW  TO  SECURING  A  DEPTH 
OF  24  FEET  MEAN  HIGH  WATER,  AND  TO  ASCERTAIN  WHETHER  THE 
PRESENT  OBSTRUCTION  CAN  BE  REMOVED  BY  MEANS  OF  DREDGING. 

[Printed  in  Houae  Doc.  No.  18,  Fifty-fifth  Congreaa,  flrat  aeseion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  C,  Mareh  22^  1897. 

Sir:  The  river  and  harbor  act  of  June  3, 1896,  in  the  item  of  appro- 
priation for  improving  harbor  at  Darien,  Ga.,  directs  the  Secretary  of 
War  ^'to  report  what  is  necessary  to  be  done  to  deepen  the  bar  known 
as  Doboy  Bar  to  24  feet  at  mean  high  water,  and  whether  the  present 
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obstruction  can  not  be  removed  by  means  of  dredging,  and  what  the 
estimates  of  cost  may  be.'' 

The  duty  of  making  the  report  thus  called  for  was  assigned  to  Gapt. 
O.  M.  Garter,  Gorps  of  Engineers,  and  I  now  have  the  honor  to  submit 
the  accompanying  copy  of  his  report,  dated  February  25, 1897,  with 
map,*  giving  the  results  of  a  survey  of  the  locality  in  question. 

Gaptoin  Garter  states  that  the  material  composing  the  bar  is  a  mix- 
ture of  fine  sand  and  fragments  of  shells  and,  when  loosened  and  thrown 
into  suspension,  is  easily  moved,  and  that  such  material  can  be  handled 
readily  by  a  hydraulic  dredge. 

To  dredge  a  channel  300  feet  wide  and  24  feet  deep  at  mean  high 
water  along  the  line  proposed  by  Gaptain  Garter,  and  shown  on  map, 
will  require  the  removal  of  about  450,000  cubic  yards  of  material. 
Should  it  be  practicable  to  secure  the  use  of  a  Government  hydraulic 
dredge  for  this  work,  which  is  doubtful,  it  is  estimated  that  the  cost  of 
opening  the  channel  as  proposed  will  not  exceed  $45,000.  If  no  such 
dredge  be  available,  the  cost  will  be  about  $70,000.  The  cost  of  main- 
tenance is  indeterminate.  Unless  sufficient  funds  be  provided  at  one 
time  to  complete  the  improvement,  Gaptain  Garter  recommends  that 
no  work  whatever  be  done  there.  In  his  opinion  the  improvement  of 
Doboy  Bar  is  worthy  of  being  undertaken  by  the  General  Government 
only  to  the  extent  and  under  the  conditions  stated  in  the  accompanying 
report,  and  these  views  are  concurred  in  by  the  division  engineer,  GoL 
Peter  G.  Hains,  Gorps  of  Engineers. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Gen.y  Chief  of  UngineerSy  U.  S.  Army. 
Hon.  B.  A.  Alger, 

Secretary  of  War. 


report  of  oapt.  o.  m.  carter,  corps  op  engineers. 

United  States  Engineer  Office, 

Savannahj  Oa.,  February  25^  1897. 

General:  The  river  and  harbor  act  of  1896  directs  the  Secretary  of 
War  ^^to  report  what  is  necessary  to  be  done  to  deepen  the  bar  known 
as  Doboy  Bar  to  24  feet  at  mean  high  water,  and  whether  the  present 
obstruction  can  not  be  removed  by  means  of  dredging,  and  what  the 
estimates  of  cost  may  be.'' 

Doboy  Bar  is  a  shifting  fan-shaped  sand  shoal,  obstructing  the 
entrance  to  Doboy  Sound,  and  extending  from  Sapelo  Island  on  the 
north  to  Wolf  Island  on  the  south. 

The  first  known  survey  of  that  bar  was  made  by  the  United  States 
Goast  and  Geodetic  Survey  in  1868.  At  that  time  the  bar,  whose  gen- 
eral direction  has  not  changed  since,  extended  east-southeast  from  the 
southern  end  of  Sapelo  Island  for  a  distance  of  about  3.5  miles,  thence 
in  a  southerly  direction  about  parallel  to  the  coast  line  for  nearly  3 
miles,  connecting  with  the  shoals  which  extend  about  east-southeast 
from  the  northern  end  of  Wolf  Island. 

From  the  mouth  of  Doboy  Sound,  where  low-water  depths  of  from  4 
to  7  fathoms  are  found,  the  channel  in  1868  extended  east-southeast 
between  the  sand  spits  forming  the  shore  arms  of  the  bar  for  a  distance 

*  Not  reprinted.    Printed  in  House  Doo.  No.  13,  Fifty-fifth  Congress,  first  session. 
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of  about  24  miles,  then  divided  and  crossed  the  bar  in  two  branches, 
the  northern  one  having  a  direction  aboat  east  by  north,  with  mini- 
mam  low-water  depths  of  8  feet,  and  the  southern  one  extending  SE.  i 
S.  about  If  miles  and  then  east  by  south  to  sea  with  minimum  low- 
water  depths  of  14  feet. 

The  mean  tidal  range  being  about  7  feet,  vessels  drawing  20  feet 
were  able  to  cross  the  bar  in  calm  weather,  and  it  is  claimed  that  on 
high  water  of  spring  tides  vessels  of  22  feet  draft  have  been  taken  from 
the  sound  to  sea. 

Two  surveys  of  Doboy  Bar  have  been  made  since  1S68;  the  first,  in 
the  nature  of  a  preliminary  examination  by  me  in  1886,  and  the  second 
and  more  exhaustive  one  under  my  direction  during  the  winter  of 
1896-97,  by  Mr.  George  W.  Brown,  assistant  engineer,  whose  report  is 
appended  hereto. 

There  are  also  submitted  herewith  a  map,  giving  the  results  of  the 
recent  survey,  and  a  comparative  chart,*  giving,  in  black,  the  12, 15, 
and  18  foot  curves  from  the  last  survey;  in  yellow,  the  same  curves 
from  the  survey  of  1886,  and,  in  red,  those  from  the  survey  of  1868. 

Between  1868  and  1886  the  northern  channel  across  the  bar  had  not 
changed  materially  in  direction  or  position,  but  it  had  deepened  about 
2.5  feet.  The  south  or  main  ship  channel  had  shifted  during  that  same 
period  about  1,000  feet  to  the  south  at  its  outer  end,  the  position  of  the 
inner  part  remaining  unchanged.    Its  depth  had  decreased  about  3  feet. 

The  survey  of  1897  shows  the  bar  to  be  still  moving  to  the  south,  the 
north  channel  at  its  seaward  end  having  shifted  in  that  direction  about 
2,500  feet  since  1886.  Its  depth  has  not  changed  sensibly.  The  distance 
across  the  bar  in  that  channel  between  the  inner  and  outer  18-foot 
curves  has  diminished  about  4,000  feet  during  the  past  thirty  years, 
being  now  about  7,200  feet. 

The  south  or  main  channel  has  moved  to  the  south  at  its  seawai*d  end 
about  1,000  feet  since  1886.  The  distance  across  the  bar  between  the 
inner  and  outer  18-foot  curves,  which  has  not  changed  materially  during 
that  period,  is  now  about  12,^0  feet.  The  depth  has  diminished  about 
1  foot.  The  main  channel  is  divided  into  two  branches,  the  northern 
one  of  which  is  called  the  swash  channel.  Each  branch  carries  about 
the  same  depth  of  water. 

In  the  south  or  main  channel  the  maximum  ebb  currents  cross  the 
channel  in  its  shoalest  part  at  an  angle  of  about  60^.  Those  currents 
are  nearly  parallel  to  the  swash  channel,  but  cross  at  wide  angles  those 
parts  both  shoreward  and  seaward  of  the  swash  proper,  which  areas  are 
slowly  shoaling. 

The  maximum  ebb  currents  are  nearly  parallel  to  the  north  channel. 

The  material  composing  the  bar  is  a  mixture  of  fine  sand  and  frag- 
ments of  shells,  and  when  loosened  and  thrown  into  suspension  is  easily 
moved.    Such  material  can  be  handled  readily  by  a  hydraulic  dredge. 

To  dredge  a  channel  300  feet  wide  and  24  feet  deep  at  high  water  and 
following  either  the  swash  or  main  channel  would  require  the  removal 
of  about  550,000  cubic  yards  of  material.  It  is  doubtful  whether  such 
a  channel  would  remain  open  any  considerable  period  of  time,  since 
both  flood  and  ebb  currents  cross  it  at  wide  angles. 

On  the  accompanying  map  is  shown  a  proposed  channel  whose  axis 
is  parallel  to  the  strongest  ebb  currents  across  Doboy  Bar.  To  dredge 
a  channel  300  feet  wide  and  24  feet  deep  at  mean  high  water  along  that 
line  will  require  the  removal  of  about  450,000  cubic  yards  of  material. 


Not  printed. 
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Snch  a  channel  wonid  be  protected  on  the  north  throughout  most  of  its 
length  by  a  natural  training  wall  known  as  Ohiraney  Spit.  Should  it 
be  possible  to  borrow  one  of  the  hydraulic  dredges  belonging  to  the 
United  States,  the  cost  of  opening  tbe  north  channel  as  proposed, 
including  all  contingencies,  will  not  exceed  $45,000.  If  no  such  dredge 
is  available,  the  cost  will  be  about  $70,000.  The  cost  of  maintenance  is 
indeterminate. 

Unless  sufficient  funds  are  provided  at  one  time  to  complete  the 
improvement,  I  strongly  urge  that  no  work  whatever  be  done. 

KespectfuUy  submitted. 

O.  M.  Garter, 
Captain^  Corps  of  Uiigineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U,  8.  A. 

(Through  the  Division  Engineer.) 

[Fint  Indorsement.] 

U.  S.  ENaiNBER  OPFIOB,  * 

Baltimore^  Md.y  March  8,  ld97. 

Respectfully  submitted  to  the  Ohief  of  Engineers. 
I  recently  made  an  inspection  of  the  locality  referred  to.  I  concur 
fully  in  the  views  of  the  district  engineer  that  the  improvement  will  in 
all  probability  be  temporary,  and  that,  if  it  should  be  undertaken  at 
all,  it  should  be  dene  only  under  an  appropriation  adequate  to  its  entire 
completion. 

Peter  0.  Hains, 
Colonely  Corps  of  Engineers^ 
Division  Engineer j  Southeast  Division. 

[Third  indomemfint.] 

U.  8.  Engineer  Office, 

Savannahy  Ga.,  March  12^  1897. 

Bespectfully  returned  to  the  Ohief  of  Engineers,  United  States  Army. 

Statements  of  the  commerce  and  navigation  interested  in  Doboy  Bar 
are  given  in  my  reports  of  December  6, 1886  (Appendix  N  16,  Annual 
Beport  of  the  Ohief  of  Engineers  for  1887),  and  October  5, 1891  (Appen- 
dix N  11,  Annual  Beport  of  the  Ohief  of  Engineers  for  1892). 

I  am  of  opinion  that  the  improvement  of  Doboy  Bar  is  worthy  of 
being  undertaken  by  the  General  Government,  but  only  to  the  extent 
and  under  the  conditions  stated  in  the  within  report. 

O.  M.  Garter, 
Captain^  Corps  of  Engineers. 

(Through  the  Division  Engineer.) 

[Fourth  indoT8«m6Di.] 

U.  S.  Engineer  Office, 
Baltimorej  Md.y  March  13y  1897. 

Bespectfully  returned  to  the  Ohief  of  Engineers. 
I  concur  in  the  views  of  the  district  engineer. 

Peter  0.  Hains, 
Colonelj  Corps  of  Engineers^ 
Division  Engineer ^  Southeast  Division. 
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bbport  of  mr.  george  w.  brown,  assistaltr  engineer. 

United  States  Engineer  Office, 

Savannah f  Ga,,  February  t4,  1897, 

Captain  :  I  have  the  honor  to  sabmit  the  following  report  upon  a  survey  of  Doboy 
Bar,  Georgia,  made  in  accordance  with  yonr  instructions  of  November  16, 1896: 

PERIOD  OF  WORK. 

The  survey  party  was  organized  and  left  Savannah  on  November  17, 1896,  and  went 
into  permanent  camp  at  (^iiue  Creek  on  the  18th.  Gauges  were  established  on  the 
19th,  and  on  the  20lh  sounding  was  begun.  The  sounding  of  the  bar  was  completed 
on  January  9,  1897.  Other  work  in  connection  with  the  survey  was  completed  on 
the  12th,  and  on  the  13th  the  party  left  Cane  Creek. 

TIDE  GAUGES. 

A  standard  tide  gauge  was  established  at  its  old  position  on  the  southwest  comeir 
of  the  mill  wharf  at  Cane  Creek,  but  with  its  zero  at  local  mean  low  water  from 
determinations  made  in  1894 ;  i.  e.,  zero  of  tide  gauge  is  7,27  feet  below  bench  mark  No. 
1  and  10.65  feet  below  bench  mark  No.  2  at  Cane  Creek.  From  November  19, 1896,  to 
January  13, 1897,  this  gauge  was  read  at  every  high  water  and  at  every  low  water, 
both  day  and  night,  and  was  also  read  as  a  check  every  five  minutes  when  soundings 
were  being  taken  ou  the  bar.  A  gauge  was  also  established  outside  of  a  creek  at  a 
point  about  150  feet  from  low-water  fine  and  about  1,000  feet  inside  of  Sapelo  Light. 
On  former  surveys,  as  in  1868,  the  standard  gauge  at  Sapelo  Light  was  placed  just 
inside  of  the  month  of  this  creek.  This  creek  had,  however,  become  so  short  that 
the  tide  would  not  fall  much  below  mean  low  water.  The  distance  between  the 
point  occupied  by  the  gauge  in  1868  and  the  gauge  of  1896-97  is  only  about  600  feet. 
This  gauge  was  set  with  its  zero  at  local  low  water,  as  determined  from  a  short  series 
of  observations  made  in  1888  and  referred  to  a  bench  mark  on  Sapelo  Light-house. 
It  was  read  during  sounding,  ganging,  or  boring  on  Doboy  Bar,  and  for  daylight 
tides  when  weather  permitted.  Ou  December  12  a  gauge  was  placed  upon  an  iron 
pipe  driven  on  Doboy  Bar,  near  the  north  channel,  and  about  one  mile  east  of  the 
bell  buoy.  At  this  gauge  we  were  able  to  observe  only  two  high  waters  and  two  low- 
waters.  The  gauge  was  broken  down,  and  an  attempt  to  establish  another  one  on 
Januiuy  5  failed. 

During  the  fifty-five  days  of  observations  of  tides  at  Cane  Creek  much  rough  weather 
was  experienced,  consequently  no  attempt  has  been  made  to  compare  the  results  with 
those  obtained  a:om  the  observations  at  that  point  in  1894.  The  following  table 
shows  the  results  of  the  gauge  readings  at  Sapelo  Light  and  on  the  bar,  as  compared 
with  the  standard  gauges  at  Cane  Creek: 

Table  No.  1. 


Standard 

gauge  at 

Cane  Creek 

Ar  compared  with  Cane  Creek  gange. 

Gauge  at  Sapelo  Light. 

Gauge  on  bar. 

Low-water  reading 

Fut. 

/0.10,meanof23tido6 

\0.21,  mean  of  0  tides  a 

(8  minntee  earlier,  mean  of 

1    22tidee. 

)6  minntea  earlier,  mean  of 

0  tides. « 

/7.12,  mean  of  19  tides 

7.15,  mean  of  10  tides  a 

ri2|  minutes  earlier,  mcMn  of 

I    18  tides. 

1 10|  minutes  earlier,  mean  of 

10  tides. « 

/6.08,  mean  of  31  tides 

\0.M,  mean  of  10  tides  a 

Time  of  lowwiftter............ 

0.34,  mean  of  2  tidea. 

Hi|^h-ww(^r  rending. ...,..,.. 

7.06 

23|  mlnntes  earlier,  mean  of 
2  tides. 

Time  of  hiirh  water 

7.18,  mean  of  2  tides. 

Bsnge  of  tide....... .......... 

7.06 

32|  minutes  earlier,  mean  of 
2  tides. 

6.84,  mean  of  2  tides. 

a  These  means  hare  been  taken  of  those  tides  most  nearly  normal,  and  oan  be  assumed  as  oorreot. 

From  the  above  table  it  appears  that  Sapelo  Light  gauge  was  set  0.21  of  a  foot  too 
low.  It  was  placed  12.914  leet  below  bench  marK,  "a  < —  in  brickwork  of  window 
sill  on  north  side  of  Sapelo  Light.''  The  adopted  plane  of  mean  low  water  for  this 
survey  at  gauges  near  Sapelo  Light  is  12.70  feet  below  the  above  bench  mark. 

Too  few  observations  were  taken  at  bar  gauge  to  determine  tidal  constants  at  that 
point,  but  in  all  probability  the  true  range  and  time  correspond  very  closely  to  the 
figures  given  in  the  foregoing  table. 
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BOUKDINGS. 

Sonndings  were  taken  and  located  in  the  nsual  manner,  the  observers  being  sta- 
tioned on  the  balconies  of  Sapelo  and  Wolf  Island  lights.  They  were  made  from 
steamer  Dandy  Jim,  except  for  half  a  day  when  that  boat  was  disabled.  Casts  of 
the  lead  were  made  at  regular  intervals  of  time,  ten  to  sixty  seconds  apart,  depend- 
ing npon  depth  of  water.  Range  boats  with  large  flags  were  nsed  to  mark  the  lines 
on  which  sounding  boat  should l>e  run,  the  rear  range  oeing  some  point  ot  woods  or 
beach  at  a  considerable  distance  up  or  down  the  coast.  Snocessive  positions  of 
range  boats  were  determined  with  a  tagged  line,  but  much  difficulty  was  experienced 
in  keeping  range  boats  from  drifting  from  proper  position  in  the  stronger  currents. 

On  account  of  distance  of  work  from  shore  and  the  consequent  indutiuciness  of 
the  rear  ranjj^es,  and  at  times  of  its  total  obliteration,  much  trouble  was  experienced 
in  running  lines  where  desired.  On  several  days  vision  was  so  indistinct  that  the 
boat  could  not  be  followed  continuously  by  the  instrument  men.  Some  time  was 
lost  in  being  obliged  to  work  on  and  in  vicinity  of  spits  and  breakers  only  at  or  near 
high  water.  The  weather  was  quite  nnpropitious  at  times  for  work  of  any  kind  on 
the  bar.  Out  of  fifty-one  days,  sonndings  were  taken  onlv  on  sixteen,  the  other  days, 
except  two  or  three  Sundays,  being  too  rough.  During  the  best  weather  experienced 
on  Doboy  Bar  quite  a  heavy  ground  swell  prevailed,  rendering  the  soundings  in  a 
measure  uncertain.  It  was  intended,  however,  to  work  only  when  the  probable 
error  of  soundings  was  within  one-half  of  a  foot.  The  bottom  was  very  "  lumpy" 
except  in  deep  water  beyond  the  bar.  Adjacent  soundings  not  in  vicinity  of  a  spit 
differ  in  places  by  4  or  5  feet.  Cross  lines  check  as  closely  as  could  be  expected  from 
so  great  variation  in  the  lines  themselves. 

On  the  survey  of  the  bar  18,700  casts  of  the  lead  were  made  and  were  located  by 

6.000  intersections,  in  just  one  hundred  hours  of  actual  work. 

REDUCTION  OF  SOUNDINGS. 

The  gauge  at  Sapelo  Light  was  read  continuously  during  sonndings.  A  correction 
of  — 0.?  was  applied  to  the  readings  to  reduce  them  to  local  mean  low  water.  (See 
Table  No.  1.)  A  time  correction  has  also  been  applied  to  each  sounding,  depending 
upon  its  distance  from  the  gauge  and  upon  the  intervening  depth  of  water.  For  the 
propagation  of  high  water  (also  assumed  for  the  propagation  of  any  given  stage  of 
tide)  tne  following  formula,  dednced  by  Mr.  E.  A.  Gieseler,  assistant  engineer,  was 

nsed :  V=w  2/3  gdy  in  which  V=velocity  of  propagation  of  tides  in  straight  open 

channels,  (r=Accolei*ation  of  gravity,  and  (i=mean  depth  at  high  water  in  feet. 
From  this  formula,  the  tide  is  propagated  through  water  15  feet  deep  at  the  rate  of 

1.01  miles  in  5  minutes,  and  through  water  36  feet  deep  at  a  rate  of  1.46  miles  in  the 
same  time.  By  results  of  above  formula  five  zones  were  laid  off  on  map  of  platted 
locations,  throughout  which  corrections  of  5,  10, 15,  20,  and  25  minutes  were  applied 
to  the  soundings.  Sonndin^^s  taken  near  sea  buoy  have  been  connected  by  readings 
of  Sapelo  gauge  taken  25  minutes  later,  while  those  near  the  point  of  Sapelo  Island 
have  been  corrected  by  readings  of  gauge  taken  only  five  minutes  later.  These  cor- 
rections correspond  with  difference  in  time  observed  between  gauges  at  the  bar  and 
at  Sapelo  Light. 

MAP. 

Former  surveys  of  Doboy  Bar  have  been  made  from  the  same  stations  on  Sapelo 
and  Wolf  Island  lights,  and  the  lights  have  always  been  assumed  to  be  in  the  posi- 
tions shown  on  the  Coast  Survey  charts.  By  your  instructions  I  nsed  the  same 
stations,  determining  the  distance  between  them  from  the  Coast  Survey  chart  to  be 
13,350  feet.  This  distance  I  used,  and  platted  the  locations  accordingly  on  a  map, 
the  scale  of  which  was  supposed  to  be  800  feet  to  1  inch.  (See  following  chapter 
for  corrected  distance.)  Shore  linoA,  where  not  shown  by  sounding  locations,  have 
been  taken  from  the  Coast  Survey  chart.  The  positions  of  front  range  beacons  and 
of  the  buoys  were  carefully  determined  at  the  time  of  the  survey  and  are  shown  on 
the  accompanying  map. 

The  smallness  of  the  scale  made  it  impossible  to  show  all  of  the  soundings  in  the 
shoaler  water.  Where  sonndings  were  omitted,  only  characteristic  or  shoaler  sound- 
ings were  placed  on  map.  The  accompanying  map  shows  soundings  taken  over  a 
space  of  about  16  square  miles,  and  shows  12,S)0  or  13,000  out  of  the  18,700  sonndings 
taken. 

BA8K  LINK. 

Having  the  time  when  the  weather  permitted  of  no  other  work,  I  measured  a  base 
line  on  Commodore  Island,  from  which  the  distance  between  the  stations  on  the 
light-honses  was  determined.  Two  independent  measurements  of  base  line  on  dif- 
ferent days  by  different  persons  varied  only  0.08  of  a  foot  in  about  4,400  feet;  onlv 
a  smsU  temperature  oorreotion  was  necessary,  and  the  triangles  were  &irly  well 
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conditioned,  so  that  the  resultant  distance  between  the  stations  should  not  be 
largely  in  error.  The  distance  between  the  stations  occupied  I  found  to  be  13.493 
feet,  and  between  the  lights  themselves  13,501  feet.  As  the  map  has  been  platted 
with  a  distance  of  13, 350  feet  between  stations,  it  is  in  error  about  1. 1  per  cent  in 
distance  and  about  2.2  per  cent  in  area,  being  that  much  too  small.  (See  the  large 
diagrams  on  the  accompanying  map  for  positions  of  stations  on  light-houses  and 
my  letter  *  of  the  19th  instant  for  a  discussion  of  the  position  of  the  light-houses 
themselves.)  The  azimuth  of  Wolf  Island  Light  from  Sapelo  Light,  as  shown  on 
the  accompanying  map,  is  the  same  as  shown  on  the  Coast  Survey  charts. 

GURRBNT8. 

To  determine  velocity  and  direction  of  currents  observations  were  made  at  variooB 
points  on  the  bar  during  ebb  and  flood  tides  on  two  different  days  at  about  a  mean 
range  of  tide.  Each  determination  was  made  with  a  rod  float,  a  100- foot  tagged 
line,  and  either  a  sextant  or  a  compass.  The  accompanying  map  shows  the  positions 
from  which  such  measurements  were  determined  and  also  the  direction  of  such  cur- 
rents at  their  maximum  velocities,  the  length  of  each  arrow  in  inches  representing 
the  velocity  of  mean  maximum  current  in  feet  per  second. 

It  will  be  seen  that  in  general  the  flood  currents  are  weak  and  that  they  come  in 
from  a  southerly  direction,  while  the  maximum  ebb  currents  are  much  stronger  and 
run  more  directly  away  from  the  entrance,  or  at  right  angles  to  the  coast  line.  Both 
ebb  and  flood  currents  cross  at  large  angles  those  portions  of  the  ship  channel 
between  the  bell  buoy  and  red  buoy  Mo.  2  and  of  the  slough  or  north  channel  between 
the  red  buoy  No.  2  and  the  sea  buoy,  but  are  now  nearly^  parallel,  particularly  the 
ebb  currents,  to  that  portion  of  the  ship  channel  outside  of  buoy  No.  2,  of  the  swash 
channel  between  buoy  No.  1  and  the  channel  buoy,  and  of  the  north  channel  inside 
of  buoy  No.  2. 

BORINGS. 

On  account  of  the  hardness  of  the  sand  on  the  bar  it  was  found  impossible  to  sink 
a  pipe  by  force  and  to  obtain  from  it  samples  of  the  bottom.  I  was  able  to  borrow  a 
hand- brake  double-acting  pump  with  hose.  This  I  placed  on  a  raft  of  square  timber, 
through  which  I  had  an  opening  8  feet  square,  surrounded  by  a  frame  from  which 
stagings  could  be  placed  at  heights  between  2  and  10  feet.  Through  this  opening  I 
put  down  a  2-inch  pipe,  connected  to  the  pump  through  the  hose.  The  pipe  was 
easily  and  quickly  sunk  to  any  required  depth  by  means  of  a  stream  of  water  forced 
through  it.  The  pump  was  then  disconnected,  a  valve  dropped  into  the  pipe  to  a 
seat  at  the  bottom,  and  a  pump  rod  with  a  valve  inserted,  by  means  of  whicn  a  small 
quantity  of  bottom  material  was  drawn  into  the  pipe.  The  pipe  was  then  easily 
withdrawn  by  dropping  over  it  the  loop  of  a  chain  made  fast  to  the  frame  of  the 
raft,  the  surging  of  the  raft  in  the  swells  affording  the  power  needed.  Borings  were 
made  near  the  turn  in  the  ship  channel,  at  buoy  No.  2,  on  the  shoal  in  the  swash 
channel,  and  at  four  points  in  the  north  or  slough  channel,  it  being  apparent  to  me 
that  any  considerable  improvement  which  might  be  made  on  Doboy  Bar  would  been 
or  near  the  latter  channel. 

The  following  table  shows  the  materials  encountered,  samples  of  which  accom- 
pany this  report.    The  positions  of  the  borings  are  shown  on  the  accompanying  map. 

Table  No.  2.— Borings  at  Dohoy  Bar. 


Num- 
ber of 
boring. 

Depth  of 
water 

at  mean 

low 
water. 

Depth  of 

sample, 

mean  low 

water. 

Character  of  material. 

1 
2 
3 

4 

5 
6 

Feet. 

9 

9 
14 
14 

10.5 
10.5 

9 

9 

9 

14.5 
14.6 
14.6 
11 
11 
11 

Feet. 

9 

18.5 
14 
19 
10.5 
15 

9 

18.5 
22 
14.6 
20.5 
24 
11 
15 
21 

Hard,  fine,  light-colored  sand,  with  few  fine  shells. 

Medium  gray  sand,  with  broken  shells  and  mud. 

Hard,  fine,  light-colored  swid.  with  verv  few  fine,  broken  shells. 

Dark-gray  sand,  with  small  black  specks  and  broken  shells. 

Hard,  fine,  llKht-colored  sand,  with  few  fine  shells. 

Gray  sand,  with  fine,  broken  shells. 

Hard,  light-gray,  fine  sand. 

Gray  sand. 

Very  fine,  gray,  muddy  sand,  with  few  fine,  broken  shells. 

Sand  and  mua,  very  hard  and  sticky. 

Medium,  fine,  light-colored  sand,  with  broken  shells  and  mad. 

Very  fine,  graj,  muddy  sand,  with  small  shells. 

Hard,  fine,  white  sand. 

Medium,  fine,  gray  sand,  with  mud  and  few  fine  shells.  ' 

Very  fine,  gray  sand,  with  broken  shells  and  few  lumps  of  mud. 

•Not  received. 
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In  general,  except  at  buoy  No.  2  of  ship  channel,  the  bottom  consists  of  fine  sand, 
light  in  color  and  very  hard,  with  very  few  shells.  Lower  down  mud  and  a  greater 
percentage  of  shells  are  found  with  the  sand,  but  at  all  places  the  material  is  such 
as  would  easily  be  handled  with  a  suction  dredge,  particularly  that  in  the  vicinity 
of  the  north  channel. 

BorroM. 

At  other  places  than  at  the  position  of  the  borings  the  lead  line  showed  the  bottom 
to  be  of  sand  and  hard  except  in  the  deeper  pockets  of  the  bar,  where  it  may  be  soft 
or  sticky.  As  a  rule  the  shoals  are  hard.  Character  of  bottom  is  shown  on  accom- 
panying map. 

CHANNELS. 

Doboy  Bar  pilots  now  use  for  deepest  drafts  the  main  buoyed  ship  channel,  which 
parallels  at  its  outer  end  or  almost  follows  the  range  of  the  Wolf  Island  bi^acons  to 
a  point  near  the  rana^e  of  the  Sapelo  beacons.  From  near  the  intersection  of  the  two 
ranges  inward  the  channel  follows  the  line  of  buoys  Nos.  2,  4,  1  and  the  bell  buoy. 
This  channel  affords  10^  feet  at  its  shoalest  point  (which  is  near  buoy  No.  4)  at  mean 
low  water.  The  swash  channel  is  a  cut-off  from  the  main  ship  channel,  leaving  the 
same  on  coming  in  at  the  channel  buoy  and  running  directly  to  buoy  No.  1,  also  on  a 
line  with  the  center  of  Doboy  Island.  At  buoy  No.  1  it  Joins  the  main  ship  channel. 
The  swash  channel  affords  the  same  water,  i.  e.,  10^  feet  at  mean  low  water,  in  its 
shoalest  part.  This  channel  is  used  by  towboats,  but  seldom  by  loaded  vessels,  not 
having,  as  in  the  ship  channel,  a  buoy  to  mark  the  exact  position  of  the  shoalest 
water.  A  north  or  slough  channel,  as  it  is  locally  called,  is  marked  by  the  bell  bnoy 
(branching  from  main  channel  at  this  point);  a  small  red  bnoy,  also  marked  No.  2, 
and  an  unmarked  cbannel  buoy  serving  as  a  sea  buoy  for  that  channel,  and  located 
about  2|  miles  north  18^  west  of  the  sea  buoy  D  of  main  ship  channel.  The  north 
channel  carries  about  9^  f<Mt  of  water  at  mean  low  water  in  its  shoalest  part,  but  by 
running  directly  out  to  sea  on  line  of  the  bell  bnoy  and  buoy  No.  2  about  1(H  feet  of 
water  at  mean  low  water  could  be  carried  across  tne  shoal  of  the  bar. 

BEAOOXS. 

For  the  position  of  range  beacons  see  my  letter  to  you  of  the  19th  instant.  The 
four  range  Deacons  are  shown  on  the  accompanying  map  in  their  relative  positions. 
They  form  two  ranges,  the  Wolf  Island  range  practically  marking  the  channel  from 
sea  buoy  D  to  buoy  No.  2.  The  intersection  of  this  range  with  the  Sapelo  range 
marks  a'position  from  which  buoy  No.  2  can  be  picked  up  about  400  feet  to  the  north- 
west. The  Sapelo  range  is  only  used  further  to  show  approximately  the  general 
positions  of  buoys  No.  4  and  No.  2,  and  a  line  on  which  buoy  No.  6  can  be  picked  up. 

CHANGES. 

Accompanying  this  report  is  a  map  on  tracing  paper  showing  at  once  the  12-foot, 
15-foot,  and  18-ioot  contours;  the  channel  lines  and  the  buoys  of  the  survey  made 
by  the  United  States  Coast  Survey  in  1868 ;  of  the  survey  made  by  yourself  in  1886, 
and  of  the  present  survey.  Among  the  more  marked  changes  are  the  following: 
The  Knuckles,  marked  by  the  bell  buoy,  have  pushed  seaward,  and  with  it  the  bell 
buoy  has  been  shifted  outward  about  1,4(X)  feet.  Much  of  this  change  has  taken 
place  within  the  past  ten  years.  The  north  breaker  has  encroached  upon  the  ship 
channel,  forcing  it  about  a  quarter  of  a  mile  to  the  southward  and  nearly  as  much  to 
the  westward  at  buoy  No.  2.  With  the  bell  buoy  shifted  about  a  quarter  of  a  mile 
to  the  east  and  buoy  No.  2  about  as  far  to  the  west,  the  channel  between  those  two 
points  runs  much  more  s<^uarely  across  the  bar  tnan  formerly,  and  in  a  position 
much  less  apt  to  be  self-maintaining. 

This  channel  in  its  position  of  1^  carried  about  16  feet  of  water  at  mean  low 
water,  whereas  now,  in  its  present  and  best  position,  it  carries  only  abont  lOi  feet. 
1'he  18-foot  curve  beyond  the  bar  adjacent  to  the  ship  channel,  particularly  to  the 
northward,  lies  much  nearer  shore  than  in  1868,  showing  marked  deepening.  The 
north  channel  has  moved,  at  the  red  buoy,  about  1,600  feet  to  the  south  of  its  posi- 
tion in  1868,  without  bettering  very  much  its  depth.  But  it  is  in  this  vicinity  that 
the  most  marked  changes  have  taken  place.  On  the  line  of  the  north  channel  of 
1868  the  18-foot  curve,  from  deep  water  inside,  has  pushed  outward  abont  3,7(X)  feet, 
the  15-foot  curve  about  1^4(X)  feet,  and  the  12-foot  curve  about  2,500  feet.  Beyond 
the  bar  those  curves  remain  abont  where  they  were  in  1868.  though  some  flllinff  seems 
to  have  taken  plaoe  since  1886.  A  marked  deepeniuj^  is  also  shown  just  south  of  the 
present  bnoy  No.  2  of  this  channel,  where  the  water  is  3  or  4  feet  deeper  over  a  lar^e 
area  than  in  1886  and  6  or  7  feet  deeper  than  in  1868.  It  is  probable  that  within 
fhirty  years  mora  deepening  has  taken  place  to  the  south  thim  to  the  north  of  the 
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present  position  of  the  shoal  marked  by  buoy  No.  2.  A  notable  shoal  has  formed 
beyond  tne  ohannel  to  the  northwest  of  the  bell  bnoy.  Where  the  sand  now  shows 
at  low  water  on  the  tail  of  Chimney  Soit  there  was  in  1868  from  20  to  27  feet  of  water 
at  low  water  over  an  area  nearly  a  mile  long  by  aboat  one-fourth  of  a  mile  wide  in 
the  widest  part.  Just  outside  of  this,  however,  a  large  point  of  the  old  shoal  has 
been  cut  away,  thus  straightening  the  shoal  as  marked  by  the  12-foot.  15-foot,  and 
18-foot  curves  on  the  north  side  of  the  deep  water  from  near  the  Sapelo  Beaoh  almost 
out  to  buoy  No.  2. 

I  have  the  honor  to  transmit  with  this  report: 

(a)  Map  of  survey  of  Doboy  Bar;  1  inch  equals  800  feet. 

(5)  Map  of  same,  showing  changes  from  18^'to  1897;  tracing  paper;  1  inch  equals 
800  feet. 

(o)  Nineteen  notebooks.* 

(d)  Eleven  samples  of  materials. 

Very  respectfully,  your  obedient  servant, 

Gbo.  W.  BrowKi  A9H»tani  Engineer. 
Capt.  O.  M.  Cabteb, 

Corp$  of  Engineer$,  27.  8.  A, 

•Omitted. 
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mPEOVEMENT  OF  CERTAIN  BIVEES  AND  HABB0R8  IN  FLORIDA. 


REPORT  OF  LIEUT.  COL,  W.  H.  H.  BENYAURD,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  1897, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMP&OYXMBNT8. 


1.  St.  Johns  Riyer,  Florida. 

2.  Volnaia  Bar,  Florida. 

3.  Ocklawaha  River,  Florida. 

4.  St.  Augustine  Harbor,  Florida. 

5.  Indian  River,  Florida. 

6.  Northwest  Entrance,  Key  West  Har- 

bor, Florida. 

7.  Caloosahatohee  River,  Florida. 


8.  Charlotte  Harbor  a&d  Pease  Creek, 

Florida. 

9.  Sarasota  Bay,  Florida. 

10.  Manatee  River,  Florida. 

11.  Withlacoochee  River,  Florida. 

12.  Sawanee  River,  Florida. 

13.  Removing   sunken  vessels   or  oraft 

obstraoting  or  endangering  navi- 
gation. 


EXAMINATIONS. 


14.  Jnpiter  Inlet,  Florida. 

15.  Orange  and   Caloosahatohee  rivers, 

Florida. 

16.  Inside  passage  firom  Punta  Rassa  to 

Charlotte  Harbor,  Florida. 


17.  Hillsboro  Bay  and  River,  Florida. 

18.  Clearwater  Harbor,  Florida. 

19.  Crystal  River,  Florida. 

20.  Harbor  at  Cedar  Keys,  Florida. 


•UBVBYS. 


21.  Palmbeaeh,  Florida. 

22.  Biscayne  Bay,  Florida. 


28.  Tampa  Bay,  Florida^ 


United  States  Engineer  Office, 

St  Augustinej  Fla.j  July  20, 1897. 

General:  I  have  the  honor  to  transmit  herewith  reports  upon  the 
works  of  river  and  harbor  improvement  nnder  my  charge  for  the  fisciJ 
year  ending  Jnne  30, 1897. 

Very  respectfally,  yoor  obedient  servant, 

W.  H.  H.  Bbntaxtbd, 
Lieut.  CoLy  Corps  ofEng%neer$. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  8.  A. 


O  1. 

mPROYEMENT  OF  ST.  JOHNS  RIVER,  FLORIDA. 

For  a  description  of  this  locality,  the  requirements  of  commerce,  the 
project  adopted  and  its  modifications,  the  methods  used,  the  work 
accomplished,  its  cost,  and  the  results  obtained,  attention  is  invited  to 
pages  1305  to  1312,  Report  of  the  Chief  of  Engineers  for  1896,  and 
to  pages  1586  to  1604,  Keport  of  the  Chief  of  Engineers  for  1895,  the 
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latter  being  a  report  upon  a  survey  of  St.  Johns  Biver,  Florida,  fVom 
Jacksonville  to  the  ocean  with  a  view  of  securing  a  24foot  chauneL 

It  was  decided  to  expend  $150,000  of  the  sam  of  $200,000  appro- 
priated in  the  river  and  harbor  act  of  Jane  3, 1896,  in  ndsing  the  sontii 
jetty  to  the  mean  height  of  the  water  at  the  beginning  of  ebb  flow  from 
the  present  end  of  the  concrete  coping  at  Station  1260  to  about  Station 
8000,  and  such  other  work  upon  the  jetties  at  the  mouth  of  the  river  as 
that  amount  would  permit.  After  due  advertisement  bids  for  doings 
the  work  by  contract  were  opened  December  16, 1896.  Mr.  K.  G.  Boss, 
of  Jacksonville,  Fla.,  was  the  lowest  bidder  and  was  awarded  the  con- 
tract. The  amount  bid  was  $2.64  per  ton  for  first-class  stone  and  $2.24 
per  ton  for  second-class  stone  in  place  upon  the  jetties.  The  contract 
was  entered  into  January  2, 1897,  and  work  begun  March  18, 1897.  At 
the  end  of  the  fiscal  year  a  total  of  21,917.05  tons  of  first-class  stone 
and  213.36  tons  of  second-class  stone  had  been  placed  upon  the  south. 
jetty,  building  it  up  to  the  desired  height  between  Stations  1700  and 
4700  and  between  Stations  7200  and  8200. 

A  survey  was  made  of  the  entrance  to  the  river  between  June  1  and 
21,  tbe  map  of  which  is  submitted  herewith.  A  comparison  of  this 
map  with  that  of  the  survey  of  last  year  shows  a  decided  improvement 
in  tbe  available  channel  depth  across  the  bar.  Last  year  the  distance 
between  the  15-foot  contours  inside  and  outside  the  bar  was  900  feet. 
Tbis  year,  with  the  exception  of  two  places,  one  60  feet  and  the  other 
100  feet  across,  where  a  depth  of  14|  feet  is  found,  there  is  a  depth  of 
15  feet  and  more  entirely  across  the  oar.  The  shoal  forming  the  crest 
of  the  bar  has  advanced  seaward  a  distance  of  between  200  and  300 
feet.  The  extensive  shoal  lying  inside  of  the  north  jetty  and  oontigpa- 
ous  thereto  has  increased  In  size  and  has  encroached  upon  the  channel 
so  that  opposite  Station  3000  of  the  south  jetty  the  channel  is  some  200 
feet  narrower  than  it  was  last  year.  This  movement  has  been  noticea- 
ble from  year  to  year  for  some  time  past.  Now  that  the  low  place  in 
tbe  south  jetty  in  that  vicinity  has  been  raised,  this  contraction  of  the 
channel  will  probably  cease.  The  width  between  the  24-foot  contours 
at  tbis  place  is  in  excess  of  500  feet,  which  is  ample. 

A  recent  examination  of  the  dredged  channel  in  the  river  above  the 
mouth  showed  that  the  cuts  dredged  at  Dames  Point,  St.  Charles 
Greek,  and  Browns  Greek  have  maintained  their  width  and  depth  very 
well.  In  the  two  latter  an  appreciable  deepening  has  taken  place.  In 
the  case  of  Browns  Greek  Gut  a  slight  deposit  was  noticeable  at  the 
lower  end,  tbe  probable  result  of  the  scour  above.  At  the  Cedar 
Greek  and  Mile  Point  cuts  a  very  considerable  shoaling  seems  to  have 
taken  place,  more  at  the  latter  than  at  the  former.  The  volume  of  the 
sand  which  has  been  deposited  in  tbese  cuts  has  not  as  yet  been  defi- 
nitely ascertained.  The  depth,  however,  is  known  to  be  no  greater 
than  at  present  exists  upon  the  bar  at  the  mouth.  The  necessity  for 
the  extension  and  building  up  of  the  training  wall  at  Oedar  Greek  Gut 
and  the  construction  of  a  training  wall  at  Mile  Point  Gut  is  beyond 
question  in  the  light  of  recent  developments.  In  the  preparation  of 
the  estimate  for  a  24-foot  channel  from  the  ocean  to  Jacksonville,  the 
cost  of  this  latter  work  was  not  included.  As  the  cost  will  be  a  con- 
siderable amount,  the  estimate  will,  no  doubt,  need  to  be  increased. 

Tbe  sum  of  $50,000  was  reserved  from  the  appropriation  of  $200,000 
made  in  act  of  June  3, 1896,  for  the  purpose  of  dredging  the  bar  at  the 
mouth,  should  such  work  prove  to  be  advisable.  In  the  light  of  past 
experience  it  does  not  appear  expedient  to  undertake  dredging  upon 
this  bar,  exposed  as  it  is  to  violent  wave  action  and  strong  cross  cur- 
rents during  northeast  storms,  until  the  north  jetty  has  been  built  up 
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and  extended  so  that  it  will  protect  the  dredged  channel  from  these 
deleterioas  influences. 

The  importance  to  commerce  of  securing  a  24-foot  channel  from  the 
ocean  to  Jacksonville  can  not  well  be  overestimated,  and  the  work 
should  be  vigorously  carried  to  completion.  In  order  to  do  this  with 
economy  the  improvement  should  be  conducted  under  the  continuous 
contract  system,  and  the  sum  of  $500,000  could  be  profitably  expended 
each  year  until  completion. 

Money  statement 

Jaly  1, 1896,  balance  unexpended $200,476.32 

June  30, 1897,  amount  expended  during  tisoal  year 35, 974. 74 

July  1,  1897,  balance  unexpended 164,501.58 

July  1, 1897,  outetandini?  liabilities $19,323.16 

July  1, 1897,  amount  covered  by  uncompleted  contracts 85, 412. 08 

104, 735. 23 

July  1, 1897;  balance  available 59,766.35 

'Amount  (estimated)  required  for  completion  of  existing  project 1, 909, 750. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endiug  June 

30,  1899 600,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Appropriations  for  improvement  of  8t,  Johns  Biver,  Florida. 


June  14, 1880 $125,000 

March  3, 1881 100,000 

August  2,  1882 150,000 

July  5, 1884 150,000 

August6, 1886 150,000 

August  11, 1888 175,000 


September  19, 1890 $170,000 

July  13, 1892 112,500 

March  3, 1893 284,500 

June  3,  1896 200,000 

Total 1,617,000 


Ahetrad  of  proposals  for  furnishing  stone  on  jetties  at  mouth  of  St,  Johns  Biver,  Florida, 
received  and  opened  on  Deoember  16, 1896,  in  response  to  advertisement  dated  November 
16, 1896. 


"So. 


1 
3 
3 
4 
6 
6 
7 
8 
• 
10 


Varna  and  address  of  bidder. 


Charles  C.  Smith  A.  Son,  Waahinffton,  D.  C 

Harry  L.  Babbitt,  Jackaonrille,  Fla 

Owen  Patterson,  Baltimore,  Md 

Tenable  Construction  Co.,  Atlanta,  6a — 

B.  G.  Rosa,  JaoksonviUe,  Fla 

George  A.  i)e  Cottes,  Jacksonville,  Fla. . . 
Stewart  Contracting  Co.,  Columbia,  S.C.. 

John  L.  Grim,  Philadelphia,  Pa 

J.  Friday  &  Son,  Pittsburg,  Pa 

Charles  Clarke  it  Co.,  Galveaton,  Tex 


First-class 

stone 
(p«r  ton). 


$3.73 
.  8.42 
6.50 
8.40 
2.64 
8.90 
8.20 
3.88 
8.06 
4.00 


Second- 
class  stone 
(per  ton). 


$2.38 
2.20 
5.50 
3.40 

a  2. 24 
2.30 
2.56 
2.20 
2.30 
2.80 


«  Accepted. 
Contract  in  force  during  the  fiscal  year. 


Hams  of  contractor. 

Contract. 

Date 
approved. 

Date  of 
beginning. 

Date  of 
expiration. 

B.  G.  Ross 

Jetty  constraction 

Jan.  12,1897 

Feb.    1,1807 

Dec     1,1887 
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COMMKRCIAL  8TATI8TIC8. 

ComtMroe  of  Si,  Johm  Biver,  Fhrida,  during  the  year  ending  December  St,  1896, 
[Fnmiahed  by  ClufflM  B.  BisbM,  oolleotor  of  customs,  district  of  St.  Johns.] 


Articles. 


Cotton 

Fertilisers 

Fniits 

Grain 

Hides 

Honey,  simp,  etc . . 

Lnmoer 

Cross-ties 

Herobandise 

Onuige*box  material 


Gross 
tonnage. 


1,740 

2 

91 

18 

2 

0 

192,000 

•21,072 

4,000 

81 


Estimated 
ralne. 


1311,620 

85 

30,103 

326 

830 

541 

1,651,000 

116, 577 

1,000.000 

80,000 


Articles. 


Pineapples 

Pbospnaterock 
Naral  stores... 

Vegetables 

Tobacco,  cigars 

Hay 

Wool 

Shingles 

Total.... 


Gross 
tonnage. 


201 

702 

2,104 

345 

20 

1 

511 

4,563 


237,457 


Estimated 
value. 


$12,000 

7,020 

31,425 

30.  9G0 

20.000 

10 

22.3U0 

357,000 


3,621,147 


ArrivaU  and  departuree  of  veeseUfor  ike  year  ending  December  SI,  2896. 


Kind  of  vessel. 


Steamers 

Sailing  vessels. 
Yaohto 


Total 


ArrivaU. 


No. 


140 

226 

12 


378 


Tons. 


280,412 

77,334 

1,200 


358,946 


Departares. 


No. 


132 

230 

12 


374 


Tona. 


381,228 

77,883 

1,200 


360,311 


Estimated  number  of  passensers  carried  by  water 15,600 

Estimated  total  trade  of  neighborhood  carried  by  water percent..         75 

Probable  increase  of  trade  were  improvement  completed do —       100 


Oa. 


nfPROVEMENT  OF  VOLUSIA  BAR,  FLORIDA. 

For  a  description  of  this  locality,  the  reqairemeDts  of  commerce,  the 
project  adopted  and  its  modifications,  the  methods  used,  the  work 
accomplished,  its  cost,  and  the  results  obtained,  attention  is  invited  to 
the  Annual  Beport  of  the  Ohief  of  Engineers  for  1896,  pages  1313  and 
1314. 

The  sum  of  $1,000  was  appropriated  for  this  improvement  in  act  of 
August  17^  1894.  This  amount  was  inadequate  for  auy  portion  of  the 
work  required  and  was  not  expended  until  an  additional  appropriation 
of  the  same  amount  was  made  in  act  of  June  3, 1896,  when  prepara- 
tions were  made  to  undertake  the  work,  which  was  urgently  needed. 
After  due  advertisementacontract  was  entered  into  August  19, 1896,  with 
the  Florida  Dredging  Company  for  dredging  at  the  rate  of  43  cents  per 
cubic  yard.  Dredging  began  September  10  and  was  finished  October  11, 
1896.  The  total  amount  of  material  removed  was  4,242  cubic  yards. 
This  work  has  resulted  in  the  formation  of  a  channel  having  a  least 
width  of  80  feet  and  from  6  to  7  feet  deep,  connecting  the  6-foot  con- 
tours on  each  side  of  the  shoal.  The  total  length  of  the  area  dredged 
was  940  feet;  570  feet  of  this  is  80  feet  wide,  50  feet  50  feet  wide,  and 
320  feet  35  feet  wide. 

An  appropriation  of  $2,000  is  required  each  year  to  keep  the  bar  in 
a  navigable  condition. 
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This  work  is  in  the  coUeotion  distriot  of  St.  Johns.    Jacksouville  is  the  nearest 
port  of  entry.    Nearest  light-house  is  Volusia  Bar  Light.    Nearest  fort  is  Fort  Marion. 

Money  statement. 

July  1, 1896,  b|Jance  unexpended $2,909.09 

June  30, 1897,  amount  expended  during  fiscal  year 2,309.09 

(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 
1899,  for  maintenance 2,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Appropriationa  far  improvement  of  Volusia  Bar,  Florida, 


June  14,1880 $5,000 

March  3, 1881 5,500 

August  2,1882 5,000 

July5,18W 2,000 

August  5,1886 7,500 

August  11,1888 600 


September  19, 1890 $600 

July  13, 1892.. 1,000 

August  17, 1894 JK...  1,000 

June  3,1896 1,000 

Total 29,000 


Abeiracd  of  proposal  for  dredging  at  VoluHa  Bar,  Florida,  received  in  reeponse  to  Hrenlar 
advertisement  dated  July  SS,  1896,  and  opened  August  1, 1896. 


Vame  and  address  of  bidder. 

Estimated 
quantity. 

Prioeper 
oabfo 
yard. 

Total. 

Florida  Dredffinir  Co..  Jackflonyille,  Fla 

ChiXricyairdt, 
8,000 

<knU, 
48 

13, 440 

Cantraot  in  force  during  the  fiscal  year. 


'  Kame  of  contractor. 

Contract. 

Date 
approved. 

Aug.  87, 1896 

Date  of 
beginning 
or  work. 

Date  of 
expiration. 

'FIOrMa'nrPrdllinjr  C«--,-,-r,T-r r-rr^---,- 

DrwIginfT... 

Sept.l7,l«to 

JSToT.  17. 1896 

COMMERCIAL  STATISTICS. 


Commerce  of  Volusia  Bar,  Florida,  during  the  year  ending  December  SI,  1896, 

[Furnished  by  Clyde's  St.  Johns  River  Line.] 


Articles. 


Fertilixers  .. 

Fmlt 

Grain 

Bides 

Lumber : 

Rough  . . 

Dreaned . 
Merchandise 


Gross 
tonnage. 


1,888 

143 

1,143 

6 

21 
30 

2,717 


Estimated 
value. 


$48,580 

11, 174 

28,860 

660 

604 

1,050 

1,910,768 


Articles. 


Oranges 

Pineapules , 

Vegeta»le« 

Finli  and  oysters 

Tobacco 

Hay 


Total. 


Gross 
tonnage. 


28 

39 

785 

118 

65 

896 


7,681 


Estimated 
value. 


$30,000 

1,950 

102,050 

8,850 

52,650 

17,960 


2,215,066 


Arrivals  and  departures  of  vessels  for  the  year  ending  December  SI,  1896, 

Steamem,  number  of  timen  crossing  the  bar 892 

Estimated  number  of  psAsencei  s  carried  by  water , 14,876 

Estimated  total  trade  of  neighborhood  earned  by  water percent..         15 

Probable  increase  of  trade  were  improvement  completed do 400 
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03- 


mPROVEMEXT  OF  OCKLAWAHA  RIVER,  FLORIDA. 

For  a  description  of  the  locality,  the  reqairements  of  comnieroe,  tfae 
project  adopted  and  its  modifications,  the  methods  nsed,  the  work 
accomplished,  its  cost,  and  the  results  obtained  see  pages  1314  to  1316, 
Kei)ort  of  the  Chief  of  Engineers  for  1896. 

There  were  no  operations  during  the  past  fiscal  year.  It  is  proposed 
to  expend  the  appropriation  of  $3,000,  made  in  the  act  of  June  3, 1896, 
in  maintaining  the  improvement  along  that  portion  of  the  river  already 
worked  over  by  the  removal  of  such  snags  and  overhanging  trees  as 
have  become  obfttmctions  during  the  cessation  of  work. 

The  sum  of  $15,000  still  remaining  unappropriated  of  the  amount 
estimated  to  complete  the  existing  project,  in  addition  to  $2,000  required 
for  maintenance,  could  be  profitably  expended  during  the  fiscal  year 
ending  Jftne  30, 1899. 

The  Ocklawaha  River  is  in  the  collection  district  of  St.  Johns.  The  nearest  light- 
house is  the  St.  Augustine  Light.    The  nearest  fort  is  Fort  Marion,  Fla. 

Money  statement 

July  1,1896,  balance  unexpended $3,045.83 

June  30, 1897,amonnt  expended  during  fiscal  year 45.83 

July  1,1897,  balance  unexpended 3^000.00 


"  Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  90, 

1899,  including  maintenance IT,  000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Appropriatian»  for  improvement  of  Ooklawaha  River,  Florida* 

Septembers,  1890 $10,000 

July  13,  1892 1,000 

August  17, 1894 3,000 

June  8, 1896 3,000 

Total 17,000 


OOMMBRCIAL  STATISTICS. 

Commerce  of  Ocklawaha  River,  Florida^  during  the  year  ending  December  SI,  189S. 

[Famished  by  B.  J.  Adams.] 


Articles. 


Cotton  and  wool 

Fertilizers 

Fruits 

Grain 

Hides 

Honey,  sirup,  etc 
Lumber 


GroRB 
tonuage. 


1 
17 

2 
176 

1 

12 
14 


Articles. 


Merchandise 
Vegetables  .. 

Hay 

Naval  stores. 

Total.. 


Grosa 
tonnage. 


439 

35 

42 

3,871 


4,109 


MillionB  of  feet  of  cypreas  timber  are  being  taken  out  by  different  parties. 
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AnriffaU  and  d<g>artorei  of  V€$$^for  year  eitding  Deeemher  SI,  1896* 


KindofTMML 

• 

ArriyalB. 

Bepartoros. 

No. 

Tons. 

No. 

Tons. 

Btoamon • 

leo 

4,800 

leo 

4,800 

Rstimfttod  number  of  iMWsengers  oarried  by  water 12,000 

BsUmatad  total  trade  of  neignborhood  carried  by  water percent..         50 

Probable  increMe  of  trade  wen  improvement  completed do....      100 


04. 

mPROYEHENt  OF  ST.  AUGUSTINE  HARBOR;  FLORIDA. 

For  a  description  of  this  locality,  the  requirements  of  commerce,  the 
project  adopted  and  its  modifications,  the  methods  used,  the  work 
accomplished,  its  cost,  and  the  results  obtained  see  pages  1316  and 
1317,  Keport  of  the  Chief  of  Engineers  for  1896. 

The  amount  appropriated  by  the  river  and  harbor  act  of  Augnst  17, 
1894,  being  inadequate  to  construct  the  new  work  designed,  is  still  held 
in  reserve  for  emergencies  that  may  arise  as  a  result  of  storms  or  until 
additioDid  appropriation  is  made.  The  erosion  of  the  shore  line  along 
the  inner  sides  of  the  entrance  still  continues.  To  undertake  to  pre- 
vent this  erosion  with  much  prospect  of  success  a.  greater  expenditure 
than  the  funds  available  will  permit  of  would  be  required. 

St.  Aagastme  Harbor  is  in  the  collection  district  of  St.  Angastiney  which  is  the 
nearest  port  of  entry.  Nearest  fort  is  Fort  Marion.  The  St.  Augnstine  Light  is  the 
nearest  light-house. 

Money  statement. 

Jnljl,  1S96,  balance  unexpended $6,074.16 

June  90, 1SS7,  amount  expended  during  fiscal  year 74.06 

July  1, 1897,  balance  unexpended 6,000.10 

{Amount  (estimated)  required  for  completion  of  existing  project 24, 000. 00 
Submitted  in  oompliance  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867. 

Appropriaiions  for  improvement  of  St,  Angmtine  Sarbor,  Florida. 

August  11, 1888 $36,000 

September  19, 1890 20,000 

July  13, 1892 10,000 

August  17, 1894 6,000 

Total 71,000 


OOMMEHCIAL  STATISTICS. 

Cammeree,  of  St.  AugueUme  Harbor,  Florida,  during  the  gear  ending  Deoember  SI,  1896. 

[Tnmiabed  by  Joseph  F.  CasoTa,  depoty  eolloctor  of  cmtoms.] 


Aitloles. 


FertUis«n 

Fruito 

Onin 

Liunb«r,  rough. 
Kerohandiae... 
OraagM 


OroM 
tonnage. 


Estimated 
Talne. 


9 

10 

1 

ei 

100 

1 


110.00 

109.50 
16.00 

800.00 

1,675.00 

22.60 


Artlolea. 


Haj 

ShiDffles 
Shells... 


Total. 


BNO  97 98 


Gross 
tonnage. 


1 

25 
2 


209 


Estimated 
valae. 


.$18.00 

108.00 

20.00 


2,415.00 
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ArrivnU  and  departurei  of  ve$9el$  for  ike  year  ending  Deeemher  SI,  1S96, 


Xiod  of  toimL 

Arrivals. 

Deparivna. 

No. 

Tons. 

No. 

Toma. 

Steainoni ........•...«••••.••.■••.•••••••••.•••.••.....••. 

9 

6 

10 

475 
896 

S50 

6 
10 

47S 

Sftilinir  veMtols..... >...............••■...............•........•.... ...... 

SM 

Yacht* 

2Si 

Total 

18 

1,121 

18 

1.121 

Batimated  nambor  of  paaaeneers  carried  by  water K< 

Estimated  total  trade  of  neigiiborhood  carried  by  water paroent*.  1 


mPBOVEMENT  OF  INDIAN  RIVER,  FLORIDA. 

For  a  description  of  this  locality,  the  requirements  of  commercey  the 
project  adopted  and  its  modifications,  the  methods  used,  the  work 
accomplished,  its  cost,  and  the  results  obtained,  attention  is  invited  to 
pages  1318  to  1320,  Report  of  the  Chief  of  Engineers  for  1896. 

No  funds  being  available,  there  was  no  work  done  on  the  river 
proper  between  Goat  Creek  and  Jupiter  Inlet  during  the  last  fiscal 
year. 

Negro  Out. — Dredging  at  Negro  Out,  Indian  Biver  Inlet,  by  the  U.  S. 
dredge  Suwanee  began  January  9, 1896,  and  the  channel  required  by 
the  project,  100  feet  wide  and  6  feet  deep,  was  completed  September  26, 
1896.  Daring  the  month  of  August  work  was  suspended,  owing  to 
excessive  heat  and  the  ill  health  of  the  crew.  The  amount  of  materi^ 
removed  during  the  fiscal  year  ending  June  30, 1896,  was  23,097  cubic 
yards,  which,  with  the  amount  removed  during  the  previous  fiscal  year, 
makes  a  total  of  93,583  cubic  yards. 

The  river  and  harbor  act  of  June  3, 1896,  contained  the  following 
item:  ^< Improving  Indian  Eiver,  Florida:  By  dredging  channel  at 
Negro  Gut,  near  Indian  Biver  Inlet,  seven  thousand  five  hundred 
dollars.'' 

In  submitting  the  estimate  for  this  improvement  the  cost  of  the  con- 
struction of  a  training  wall  to  protect  the  dredged  channel  was 
included.  The  dredging  having  been  completed  it  was  proposed  to  pro- 
ceed with  the  construction  of  the  training  wall,  but  under  a  decision 
of  the  Comptroller  of  the  Treasury  such  an  application  of  the  funds 
available  is  not  permissible  without  action  of  Congress. 

Jupiter  Inlet — The  project  for  the  expenditure  of  the  sum  of  $500 
appropriated  by  act  of  February  26,  1896,  was  approved  August  19, 
1896.  This  provided  for  making  an  opening  through  the  sand  ridge, 
which  closed  the  inlet,  40  feet  wide  on  the  bottom  and  2  feet  deep  at 
low  water.  An  agreement  was  entered  into  with  .Mr.  F.  M.  Cabot,  a 
resident  of  the  vicinity  of  the  inlet,  August  31, 1896,  to  do  the  work 
required  under  the  project  for  the  amount  of  money  appropriated,  $500. 
Work  began  September  5,  and  was  satisfactorily  completed  by  Septem- 
ber 19, 1896.  As  was  expected,  under  the  natural  erosion  of  the  water 
the  opening  rapidly  enlarged.  On  December  26, 1896,  the  opening  was 
reported  as  being  iOO  feet  wide  and  3  feet  deep  at  low  water  at  shoalest 
places.  Following  the  natural  tendency  of  such  channels  along  this 
coast,  the  opening  is  working  southward,  and  in  the  course  of  time  some 
violent  storm  will  close  it  again. 


h 
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The  improvement  of  Indian  Biver  between  Goat  Greek  and  Jnpiter 
Inlet  is  of  safficient  importance  to  warrant  that  it  be  rapidly  com- 
pleted. The  balance,  |29,000,  of  the  estimate  for  completing  the 
project  conld  be  profitably  expended  daring  the  fiscal  year  ending 
Jane  30,  1899. 

The  recommendation  made  in  last  Annaal  Beport  for  the  constrac- 
tion  of  a  new  combined  dredge  and  snag  boat  to  replace  the  Buwanee 
for  ase  on  this  and  other  rivers  and  harbors  in  Florida  is  again 
renewed.    (See  report  on  Manatee  Biver.) 

Indian  River  is  in  the  colleotion  district  of  St.  Angnstine,  which  is  the  nearest  port 
of  entry.    The  nearest  fori  is  Fort  Marion.    Japit«r  Light  is  the  nearest  light-house. 

Money  statements, 

nmiAH  BTVXB  BXTWXBN  GOAT  CRSXK  AHB  JUPITSB  INLBT. 

{Amonnt  (estimated)  req aired  for  completion  of  ezistin|;  project $29, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  a  ne  30, 1889    29, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

NSGBO  OUT,  INDIAN  RIVER  INLET. 

July  1, 1896, balanoe  unezi»ended $15,598.46 

June  30, 1897,  amount  expended  during  fiscal  year 6^193.97 

July  1, 1897,  balance  unexpended 9,399.49 

July  1, 1897, outstanding  UabiUties 600.00 

July  1, 1897,  balanoe  available 8,799.49 

JUPITXR  INUBT. 

July  1, 1896, balance  unexpended '       $500.00 

June  30, 1897,  amount  expended  during  fiscal  year 500.00 


AppraprkManB  for  improvement  of  Indian  Biver,  Florida. 

July  18, 1892  (between  Goat  Creek  and  Jupiter  Inlet) $15, 000 

August  17, 1894  (Negro  Cut) 5,000 

March  2, 1895  (Negro  Cut) 15,000 

February  26,  1896  (Jnpiter  Inlet) 500 

Jnne3»  1896  (Negro  Cut) 7,500 

Total 43,000 


OOMMXRCIAL  OTATIBTICB. 


No  commerolal  statisties  for  this  river  are  given.    Persons  interested  in  the  matter 
were  requested  to  furnish  them,  but  they  have  not  done  so. 


0& 

mFBOYEMENT  OF  NORTHWEST  ENTRANCE,  KEY  WEST  HARBOR, 

FLORIDA. 

For  a  description  of  this  locality,  the  requirements  of  commerce,  the 
project  adopted  and  its  modifications,  the  methods  used,  the  work 
accomplished,  its  cost,  and  the  results  obtained,  see  pages  1325  to 
1327,  Beport  of  the  Chief  of  Engineers  for  1896. 

The  investigations  attending  the  preparation  of  a  project  for  the 
expenditure  of  the  appropriation  of  $80,000,  made  in  act  of  June  3, 
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1896,  indicated  the  advisability  of  commeDcing  the  construction  of  the 
west  jetty,  which  was  decided  upon.  In  selecting  a  site  for  this  jetty 
two  important  considerations,  more  or  less  in  conflict,  presented  them- 
selves. It  was,  of  course,  desirable  to  so  locate  the  jetty  that  it  would 
have  the  most  favorable  influence  upon  the  prevailing  currents  and 
protect  the  channel  from  heavy  wave  action  as  far  as  practicable,  but 
at  the  same  time  due  care  must  be  exercised  in  order  that  nothing  be 
done  that  would  interfere  with  the  proper  development  of  the  proposed 
channel  along  the  line  of  the  buried  rock  channel  that  was  discovered 
during  the  survey  of  1889.  A  careful  survey  of  the  locality,  having 
special  reference  to  the  development  of  the  rock  contours,  was  accord- 
ingly undertaken.  Owing  to  inclement  weather  this  survey  was  not 
completed  until  February,  1897.  A  location  for  the  jetty  was  recom- 
mended, and  an  estimate  of  the  cost  submitted  March  6, 1897.  This 
was  approved  by  the  Department  March  24  so  far  as  the  expenditure 
of  the  appropriation  of  $80,000,  made  by  act  of  June  3,  1896,  was 
involved. 

After  due  advertisement,  bids  for  doing  the  work  proposed  by  con- 
tract were  opened  June  4, 1897.  The  bid  of  Mr.  B.  G.  Boss,  of  Jack- 
sonville, Fla.,  at  $1.57  per  ton  for  coral  limestone,  was  the  lowest  and 
was  accepted.  The  contract  was  executed  June  25, 1897,  and  forwarded 
to  the  Department  for  approval.  Under  the  terms  of  the  contract 
work  is  to  commence  August  15, 1897,  and  be  completed  June  15, 1898. 

No  recent  survey  of  the  channel  across  the  bar  has  been  made,  but 
it  is  believed  that  there  has  been  no  appreciable  change  either  in  its 
location  or  available  depth. 

The  northwest  channel  is  of  very  great  importance,  affording  as  it 
will  when  the  project  for  its  improvement  is  completed  a  short  cut  for 
deep  drafb  vessels  entering  and  departing  i^om  Key  West.  The  work 
should  be  pushed  forward  as  rapidly  as  practicable,  and  with  this  end 
in  view  it  is  recommended  that  $225,000  be  made  available  for  the  work 
during  the  fiscal  year  ending  June  30,  1899. 

The  harbor  at  Key  West  is  in  the  collection  district  of  Key  West,  Fla.,  which  is 
the  nearest  port  of  entry.  Nearest  light-hoase  is  the  Northwest  Passage  Light. 
Nearest  fort  is  Fort  Taylor,  Fla. 

Money  statement. 

Jnly  1, 1896, balance  unexpended $83,265.91 

June  SO;  1897,  amount  expended  daring  fiscal  year 8,088.17 

July  1, 1897,  balance  unexpended 75,177.74 

July  1, 1897,  outstanding  liabilities $43.40 

July  1, 1897,  amount  covered  by  uncompleted  contracts 70, 000. 00 

70,043.40 

July  1, 1897,  balance  available 5,134.34 

r  Amount  ^estimated)  required  for  completion  of  existing  project 225, 000. 00 

1  Amount  tnat  cani  be  profitably  expended  in  fiscal  vear  ending  J  udc  30, 1899  225, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


\ 


ApproprioHoM  for  improvement  of  Northwest  Entrance j  Key  West  Harbor ^  Florida, 

August  11, 1888 $25,000 

September  19, 1890 40,000 

July  13, 1892 76,000 

August  17, 1894 80,000 

June  3, 1896 80,000 

Total 300,000 
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Ab$traei  of  prapaaU  f&r  fumi9hing  'tone  in  place  on  line  of  west  jetty  at  Northwest 
Entrance,  JKey  Weet  ff arbor,  Florida,  received  in  reeponee  to  adverOeement  dated  May  6, 
28$7,  and  opened  June  4, 18S7. 


How 


1 
2 

8 

4 


HMne  «nd  addreM  of  bidder. 


Samuel  H.  Venable,  Atlanta,  Oa 

Stewart  Contracting  Co.,  Col  umbia,  8.  C 

Walter  S.  Friday  and  Bmil  L.  Friday,  Cbarleeton,  S.  C. 
B.G.Boi8,  JaokaoiiTille,  Fla 


Amoimt 

bid  per 

ton. 


$3.44 
2.45 
1.05 

al.67 


a  Accepted. 
Contract  in  force  during  tkefieeal  year. 


Hame  of  contractor. 

Contract. 

Date 
approTcd. 

Date  of  be- 
ginning of 
work. 

Date  of 
expiration. 

B.  Q.  Boea 

Jetty  conatmction.......... 

(a) 

Ang.lS,189T 

Jan.  16,1896 

•  Submitted  for  approval  Jane  M^  1807. 


OOHMBBCIAL  STATISTICS. 

Commerce  of  Key  Weet,  Fla.,  during  the  year  ending  Decem^ber  SI,  1S96. 
[FamiBhed  by  Jefferaon  B.  Browne,  collector  of  eoatoma.] 


Articles. 


Cigan 

Cattle 

Fruits 

Grain 

Hides 

Simp,  etc 

LomDer 

If  ercbandise 
Oranges 


Oross  ton 

nag« 
(estimated). 


400 

1,070 

2,800 

1,000 

200 

20 

8,350 

80,682 

20 


Yalae 
(estimated) 


$3,500,000 

07.000 

62,000 

28,000 

8.000 

400 

24.000 

8,040,000 

2,000 


Articles. 


Pineapples 

Yegetaoles 

Sbip  stores 

Fisn  and  oysters 

Tobacco 

Sponges 


T^tal. 


Oross  ton 

nage 
(estimated). 


1,000 
1,824 
1,150 
1,000 
667 
120 


46^068 


Yalne 
(estimated). 


$88,000 
06,400 

180,000 
20,000 

480,204 

470.000 


7,066,004 


Arrivale  and  departuree  of  veeeele  for  the  year  ending  December  SI,  1896, 


Kind  of  Tsssel. 


Stesmers 

Sailing  vessels. 
Yachts 


ALrrivals. 


No. 


146 
8 


Tons. 


466,100 

26,047 

212 


Departures. 


So, 


408 
129 


Tons. 


866.240 
23,467 


Estimated  number  of  passensers  carried  by  water • 46,762 

Estimated  total  trade  carried  by  water percent..       100 

Trade  would  probably  be  enormoasly  increased  if  improvement  were  completed,  as 
the  entire  trade  of  the  Gulf  of  Mexico  would  pass  through  the  Northwest  Passage 
<mrtr^fn1  of  going  around  the  dangerous  reefs  of^the  Tortugas. 


07. 

mPROYEMENT  OP  CALOOSAHATCHEE  RIVEB,  FLORIDA. 

For  a  descnptioii  of  this  locality,  the  requirements  of  commerce,  the 
project  adopt^  and  its  modifications,  the  methods  used,  the  work 
accomplished,  its  cost,  and  the  results  obtained,  attention  is  invited  to 
pages  1327  and  1328,  Beport  of  the  Chief  of  Engineers,  for  1890. 
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It  is  proposed  to  expend  the  appropriation  of  Jane  3, 1896,  for  main- 
tenance, in  removing  sncli  snags  and  overhanging  trees  as  have  become 
obstructions  daring  the  cessation  of  work,  in  dredging  the  shoals  where 
less  than  the  reqnired  depth  is  foand,  and  in  reestablishing  sach  channel 
marks  as  may  be  necessary,  so  soon  as  the  services  of  the  United  States 
snag  boat  Suwanee  become  available. 

For  recommendation  for  the  constraction  of  a  new  combined  dredge 
and  snag  boat  for  use  on  this  and  other  rivers  and  harbors  of  Florida, 
see  report  on  Manatee  Kiver. 

An  appropriation  of  $1^000  annaally  or  $2,000  biannnally  will  be 
reqaired  to  keep  the  river  m  a  fair  navigable  condition. 

Caloosahatohee  Biver  is  in  the  coUeetion  diatriot  of  Key  West,  which  is  the  nearest 

?OTt  of  entry.    The  neareet  light-hoiue  ib  Sanibel  Light,  and  the  nearest  fort  is  Fort 
aylor,  Fla. 

Money  statemewL 

Jnly  1,  lS98y  balanee  unexpended • • $1,707.75 

July  1, 1897,  balance  unexpended 1,707.75 

Jnly  1, 1897,  outatauding  Babilities 14.04 

Jnly  1, 1897,  balance  available 1,693.71 


'Amount  that  can  be  profitably  expciuled  for  iiiaiutenance  in  fiscal  year 

I     ending  Jane  30, 18»9 3,000.00 

^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Ap^oprtatiom  for  impravement  of  Caloo9dkatohee  Rivor,  Horida, 


August  2, 1882 $5,000 

July5,1884 5,000 

August  5, 1886 4,000 

August  11, 1888 10.000 

'"eptember  19, 1890 8,600 


July  13, 1892 $1,000 

August  17,  1894 2,000 

June3, 1896 1,000 

Total 81,600 


COMMBBdAL  BTATISnCB. 

Ccmmeroe  of  Ckiloo$ahatchee  Biver,  Florida,  for  ike  year  ending  Deeember  SI,  1896. 
[7nnii*hed  by  F.  A.  Hendry  sod  the  merohaats,  esttlMiien,  snd  fruit  growers  of  Lee  Cooaty,  Fl^] 


▲rtioles. 


Cstae 

FerilliMn 

Fmite 

Grain 

Hidee 

Honey,  sirup,  etc . 

HercDJindise 

Oiangee 


Oroee 

Bathnated 

tonnage. 

yaliie. 

86.000 

$120,000 

1,000 

40,000 

800 

10,000 

1,800 

80,000 

250 

8,000 

60 

6,000 

30,000 

800,000 

1,400 

76,000 

Artldes. 


Pineapples 

Vese  tables 

Fiuiand  oysters. 

Tobaooo 

Hay:. 

Icombsr,  loagh  . . . 


TMsl. 


Oross 
tonnage. 


800 
8,760 

100 
1 

200 
8,000 


07,061 


Estimated 


♦20,  sot 
160,000 
4,000 
1,000 
8,000 
8,000 


1,127,000 


ArrivaU  and  departure*  ofveeeeUfor  ike  year  ending  December  SI,  1896. 


Kind  of  TesaeL 


Sleaners 

Sailing  Tossela. 
Yaohts 


Anirals. 


Ho. 


1,016 
800 
100 


Tona. 


60,760 

12.000 

600 


Departnrea. 


Ho.       Tone. 


1,016 
800 
100 


S0,7M 

12,000 

600 


Xstimated  nmnber  of  pasaencers  earrled  by  water 

Batimated  total  trade  of  neighborliood  earned  by  water percent.. 

-^-^_.,.. -^_. , iplatsi !7..do..., 


16,000 
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OS. 

IMPROVEMENT  OF  CHARLOTTE  HARBOR  AND  PEASE  CREEK,  FLORIDA. 

For  a  description  of  this  locality,  the  requirements  of  commerce,  the 
project  adopt-ed  and  its  modifications,  the  methods  used,  the  work 
accomplished,  its  cost,  and  the  results  obtained,  attention  is  invited  to 
pages  1329  and  1330,  Report  of  the  Chief  of  Engineers  for  1896. 

With  the  appropriation  of  $20,000  made  by  the  river  and  harbor  act 
of  June  3,  1896,  it  is  proposed  to  improve  the  channel  over  Cape  Haze 
Shoal,  to  widen  the  dredged  channel  leading  to  the  wharves,  and  to 
remove  such  shoals  as  may  have  formed  in  the  channel  previously 
dredged. 

It  having  been  decided  to  do  the  work  by  contract,  proposals  were 
solicited,  the  bids  to  be  opened  March  10, 1897.  Only  one  bid  was  received, 
that  of  Mr.  J.  A.  Bryan,  of  Jacksonville,  Fla.,  who  proposed  to  do  the 
dredging  required  at  the  rate  of  29  cents  per  cubic  yard.  The  bid  was 
accepted  and  a  contract  was  entered  into  March  27  and  approved  April 
IG,  1897.  Dredging  began  April  26  and  was  continued  until  June  26, 
when  work  was  temporarily  suspended,  owing  to  an  accident  to  the 
boiler  of  the  dredge.  At  the  end  of  the  fiscal  year  a  total  of  15,173 
cubic  yards  of  material  had  been  removed  under  this  contract. 

It  is  estimated  that  (25,000  can  be  profitably  expended  upon  this 
work  during  the  fiscal  year  ending  June  30, 1899. 

Charlotte  Harbor  is  in  the  collection  district  of  Kev  West,  and  Ponta  Gorda  is  the 
nearest  port  of  entry;  nearest  light-house  is  Gasparilla  Light,  and  the  nearest  fort 
is  Fort  Taylor,  Fla. 

Money  stat&tnent 

July  1,1896,  balance  unexpended $21,043.16 

June  30, 18d7,  amount  expended  during  fiscal  year 3,107.21 

July  1, 1897,  balance  unexpended 17,935.95 

July  1, 1897,  outstanding  liabilities $2,531.42 

July  It  1897,  amount  corered  by  uncompleted  contracts 13, 029. 76 

15,561.18 

July  1,1S97,  balance  ayailable 2,374.77 

(Amount  (estimated)  required  for  completion  of  existing  project 25, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  en£ng  June  30, 1899    25, 000. 00 
Submitted  in  compliance  with  reauirements  of  sections  3  of  riyer  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


AppropriaUims  for  improvement  of  Charlotte  Harbor  atUt  Feaee  Creek,  Florida. 

September  19,1890 $35,000 

Augnist  17, 1894 20.000 

June  3, 1896 20,000 

Total 75,000 


Altiiraet  of  propo$al  for  dredgina  Charlotte  Jffarfror,  Florida,  received  in  reeponee  to 
aiverti$ement  dated  Feiruary  10, 1897,  and  opened  March  10, 1897, 


NMne  and  addreu  of  bidder. 

Price 

per  onbio 

yard. 

Remarks. 

James  A.  Bryan.  Jacksonville.  ¥la ..•............•...•..•.••...••••.. 

CenU. 
29 

Accepted. 
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Contract  in  force  during  tkeji»edl  jfear. 


Name  of  contractor. 

Contraot. 

Date 
approved. 

Date  of 

beginning 

01  work. 

Date  of 
expiration. 

JainM  A-  BryaB  .....••.*.....•....•■••...... 

Dredging... 

Apr.  10, 1897 

Apr.  U,  1887 

Oct.    15.1887 

COMMERCIAL  STATISTICS. 


ComtMree  of  Charlotte  Rarhorand  Pease  Creek,  Florida,  dwriny  ike  yearenMng  Deomnher 

81, 1896. 

[Furnished  by  A.  W.  Gilchrist,  Pimta  Gorda,  11a.] 


Names  of  articles. 


CatUe 

Fertilisers 

Grain 

Honey,  simp,  etc 

Lnmber 

Merchandise . . .. 

Oranges 

Pineapples 


Gross 

Sstiraated 

tonnage. 

Talne. 

100 

$».000 

100 

8,0U0 

1,500 

30,000 

SO 

2,500 

2,500 

80,000 

2,000 

100,000 

600 

20,000 

200 

8,000 

Names  of  articles. 


Phosphate,  pebble 

Vegetables 

Fi»i  and  oysters . 

Tobacco 

Hay 

Total 


JSstimatod 
value. 


1748.410 

60,000 

73,377 

4.500 

4.700 


1,089,487 


Arrivale  and  departures  of  vessels  for  ike  year  ending  December  SI,  1896. 


Kindof  vesseL 


Steamers 

Bailing  vessels. 
Yachts 


Total 


Arrivals. 


No. 


405 
40 
80 


Tons. 


116,700 

20,626 

550 


186,868 


Departarea. 


Ko. 


406 

40 
20 


Tons. 


115,780 

80, 886 

550 


188,066 


Estimated  total  trade  of  neighborhood  carried  by  water. . 
Probable  increase  of  trade  were  improvement  completed. 


.percent, 
.••••do... 


70 


Og. 

IMPROVEMENT  OF  8AKAS0TA  BAT,  FLORIDA* 

For  a  description  of  this  locality,  the  requirements  of  commerce,  the 
project  adopted  and  its  modiflcations,  the  methods  used,  the  work 
accomplished,  its  cost,  and  the  results  obtained  attention  is  invited  to 
the  Kei)ort  of  the  Ohief  of  Engineers  for  1896,  pages  1331  and  1332. 

There  were  no  operations  during  the  fiscal  year,  as  the  U.  S.  dredge 
Sutoanee  has  not  been  available  for  the  work.  The  dredge  is  now  under- 
going repairs  and  work  will  be  resumed  at  this  place  during  tiie  course 
of  the  next  few  mouths. 

The  construction  of  a  new  dredge  and  snag  boat  for  use  on  this  and 
other  improvements  in  Florida  is  recommended  to  replace  the  Suwanee. 
(See  report  on  Manatee  Biver.) 

SarMota  is  in  the  colleotion  district  of  Tampa,  which  is  the  nearest  port  of  entry. 
Nearest  light-house  is  Egmont  Key  Light.    Nearest  fort  is  Fort  Taylor,  Key  West,  Flk. 
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Money  statement 

July  1^  1896,  balance  unexpended $2,601.57 

July  1,  1897,  balance  unexpended 2,501.57 

July  1, 1897,  outstanding  liabilities 215.14 

July  1,  1897,  balance  available 2,286.43 

'  Amount  (estimated)  required  for  completion  of  existing  project 42, 500. 00 

Amount  tnat  can  be  profi  tably  expended  in  fiscal  year  ending  June  30, 1899  42, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Appropriations  ff^r  improvement  of  Soraeoia  Bay,  Florida. 

September  19,1890 $6,000 

July  13,  1892 2,500 

August  17,  1894 2,600 

June  3, 1896 2,500 

Total 12,600 


OOMMSRCIAL  STATISTICS. 

Commeree  of  Saraaota  Bay,  Florida,  dwring  the  year  ending  December  SI,  1896. 

[FnrniBhed  by  J.  Hamilton  GillMpie,  SarMoto,  Fla.] 


Artiolet. 


Cattle 

Fertllisera 

Fruite 

Grain 

Hides 

Honey,  simp,  etc 
JLamMtr: 

Bou^h  

Dresaed 


GroM 

Eatimated 

tonnage. 

value. 

250 

$10,000 

50 

2,000 

75 

2.000 

76 

2,000 

10 

1,000 

20 

8,000 

800 

16,000 

200 

20,000 

Artiolet. 


Merchaadiae.... 

Oianges 

Shipstorea 

Yeeetablea 

Fian  and  oyaters 

Total 


Groas 
tonnage. 


1,000 

100 

10 

100 

200 


2,890 


Eatlmatad 
yalue. 


$40,000 

8,000 

2,000 

7.000 

16,000 


127,000 


Arrivals  and  departures  of  vessels  for  the  year  ending  December  81, 1896, 


Kind  of  veaaeL 


Steamers 

Sailing  Teasels. 
YafOhta 


Arrivals. 


No. 


75 

100 

(a) 


Tons. 


2,250 
2,000 


Departares. 


No. 


Tona. 


76 
100 
(a) 


2,250 
2,000 


aKamerona. 

JEatlmated  nnmber  of  paasengers  carried  by  water 800 

BaUnated  total  trade  of  neighborhood  carried  by  water percent..    00 

Probable  inoreaoe  of  trade  were  improToment  oompleted do....  200 

The  steamer  Mistletoe  was  put  in  commisuon  and  makes  triweekly  trips  each  way 
between  Sarasota  and  Tampa,  Fla. 
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O  la 

IMPROVEMENT  OF  MANATEE  RIVER,  FLORIDA. 

For  a  description  of  this  locality,  the  requirements  of  commeFce,  the 
project  adopted  and  its  modifications,  the  methods  used,  the  work  accom- 
plished, its  cost,  and  the  resnlts  obtained,  attention  is  invited  to  pages 
1332  and  1333,  Report  of  Chief  of  Engineers  for  1896. 

In  order  to  comply  with  the  provisions  of  the  river  and  harbor  act  of 
June  3,  1896,  which  appropriated  (4,000  for  continuing  the  improve- 
ment, '' provided  that  $3,000,  or  so  mach  thereof  as  may  be  necessary, 
be  used  in  dredging,  deepening,  and  otherwise  improving  the  naviga- 
tion of  the  channel  known  as  the  Outoff,  extending  from  said  Manatee 
Eiver,  on  the  north  side  thereof,  and  below  the  town  of  Palmetto,  into 
Terraceia  Bay,"  to  ascertain  the  character  and  extent  of  the  improve- 
ment required  at  the  Gnt-off,  and  for  the  pnrpose  of  preparing  a 
project  therefor,  a  survey  was  authorized  July  7,  1896.  This  survey 
was  made  in  February,  1897,  by  the  party  then  in  the  field  in  that 
vicinity  engaged  upon  a  survey  of  Tampa  Bay.  As  a  result  of  the 
survey,  and  the  attending  investigations  it  was  ascertained  that  the 
improvement  was  eminently  worthy  of  being  undertaken,  and  has  long 
been  desired  by  persons  interested  in  the  commerce  of  Manatee  Biver 
and  Terraceia  Bay. 

There  are  two  regular  lines  of  steamers  engaged  in  the  commerce  of 
Manatee  River  and  Terraceia  Bay;  one  line  from  Port  Tampa  and  one 
from  Tampa,  besides  several  boats,  both  steam  and  sail,  that  make  trips 
at  more  or  less  irregular  intervals.  The  regular  steamers  make  daily 
trips  to  points  on  the  Manatee  River.  By  going  into  Terraceia  Bay  the 
distance,  under  present  conditions,  is  iucreas^  7  miles.  This  added 
distance  makes  it  so  difficult  for  the  steamers  to  make  the  round  trip 
from  Tampa  and  Port  Tampa  during  daylight  and  to  make  connections 
with  the  trains  that,  at  present,  they  run  into  Terraceia  Bay  only  semi- 
weekly.  With  the  Cut-off  improved  so  as  to  afford  a  safe  passage  for 
these  steamers,  Terraceia  Bay  would  have  two  steamers  daily,  touching 
each  way,  during  about  eight  months  of  the  year,  covering  the  busy 
season. 

During  the  past  few  years  the  value  of  property  and  the  amount  of 
commerce  in  this  vicinity  has  greatly  increased,  owing  to  the  fact  that 
the  severe  cold  of  1895  caused  such  slight  injury  to  fruits  and  vege- 
tables as  compared  with  the  damage  resulting  generally  elsewhere 
throughout  the  State.  It  is  now  said  to  have  become  the  largest  ship- 
ping point  for  these  products  on  the  west  coast  of  Florida. 

The  project  submitted  for  this  improvement  contemplates  the  forma- 
tion of  a  channel  100  feet  wide  and  6  feet  deep  at  mean  low  water,  con- 
necting the  6-foot  contours  in  Manatee  Eiver  and  Terraceia  Bay,  at  an 
estimated  cost  of  $20,000.  The  amount  of  money  at  present  available 
for  the  purpose  will  be  expended  in  furtherance  of  this  project.  The 
sum  of  $1,000  will  be  expended  in  improving  the  main  channel  of  the 
river. 

As  stated  in  the  last  Annual  Report,  the  combined  dredge  and  snag 
boat  Suwanee  has  now  become  old,  and  it  will  soon  become  necessary 
to  replace  it  by  another.  Where  only  small  appropriations  are  made 
available  for  each  river,  and  the  localities  at  which  work  can  be  done  to 
advantage  are  widely  separated,  it  has  been  proved  that  more  good  can 
be  accomplished  by  such  a  plant  operated  by  hired  labor  than  by  any 


/ 


1  ceo       «^«»«>««*k«««    .M««    M**.. 


APPENDIX   O ^EEPOET   OF  LIEUT.  COL.  BENYAURD.        1563 

other  method.  The  necessity  for  the  constraction  of  a  new  boat  is 
urgent,  aud  the  recommendation  that  an  appropriation  of  $50,000  be 
asked  for,  to  be  expended  in  the  constraction  of  a  new  dredge  and  snag 
boat  for  the  improvement  of  the  rivers  and  harbors  in  Florida,  is 
earnestly  renewed. 

Manatee  Biver  ib  in  the  collection  dlBtrict  of  Tampa.    Tampa  ia  the  nearest  port  of 
3ntry.    Nearest  light-house  is  Egmont  Key  Light.    Nearest  ^rt  is  Fort  Taylor,  FIa. 

Money  statement 

July  1,  1896,  balance  nnexpended $4,136.31 

JmieSO,  1897^  amount  expended  during  fiscal  year 303.60 

July  1,  1897,  balance  unexpended 3,832.81 

Jidy  1, 1897,  outstanding  liabilities 389.37 

July  1, 1897,  balance  available 8,443.44 

{Amount  (estimated)  required  for  completion  of  existing  project 29, 000. 00 

Amount  uiat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899  29, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


ApproprioHonB  for  impravtment  of  Manatee  Bivei',  Florida, 


August  5, 1882 $12,000 

Augusts,  1886 11,000 

August  11, 1888 6,000 

September  19, 1890 6,000 

Julyl%1892 6,000 


August  17,  1894 $3,000 

Junes,  1896 ^OOO 

Total 47,000 


"^  Including  $3,000  for  Tenaceia  Cnt-a& 


OOMMBBOIAL  STATISTICS. 

Cemmeree  of  Manatee  Biiver,  Florida,  for  year  ending  Deeemher  31, 1896. 
[Fnxniabed  \fj  the  Phmt  Stflmiship  Line,  H.  E.  Jftoobe,  snditor.] 


Articles. 


Grain 

Herohandise 

Oningas 

Tegetables. . 

Total. 


Estimated 
yalue. 


•125,000 
2,425,000 

76,002 
103.542 

86,000 


2,826,444 


Arrival  and  departure  of  eteamere. 


Departed. 


Tonnage. 


200,000 
200.000 


Eatimatod  ttinnber  of  passengers  carried  by  water 

Estimated  peroentace  of  total  trade  of  neighborhood  oarried  on  by  water. 
PxolMible  Inorease  or  trade  were  improTsment  oompleted • 


40,000 
100 
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O  XI. 

IMPROVEMENT  OF  WITHLACOOCHEE  RIVER,  FLORIDA. 

For  a  description  of  this  locality,  the  reqairements  of  commeroe,  the 
project  adopted  and  its  raodiflcationSf  the  methods  nsed,  the  ^work 
accomplished,  its  cost,  and  the  results  obtained,  attention  is  invited  to  i 
pages  1334  and  1335,  Report  of  the  Chief  of  Engineers  for  1896,  and  to  , 
House  Ex.  Doc.  No.  158,  Fifty-third  Congress,  third  session,  this  latter  j 
being  a  report  upon  a  preliminary  examination  authorized  by  Gong^ress  f 
in  the  river  and  harbor  act  of  August  17, 1894.  ' 

With  an  allotment  from  the  appropriation  for  examinations  and  sur- 
veys in  river  and  harbor  act  of  June  3, 1896,  a  survey  of  the  river  was 
made  during  the  months  of  March,  April,  and  May,  1897,  from  the  head 
of  navigation  to  the  mouth.  The  maps  of  this  survey  are  now  in  course 
of  preparation.  Aside  from  this  there  were  no  operations  during  the 
past  fiscal  year. 

The  recommendation  made  in  last  Annual  Report  for  the  constraction 
of  a  new  combined  dredge  and  snag  boat  to  replace  the  Suwanee  for 
use  on  this  and  other  rivers  and  harbors  in  Florida  is  again  renewed. 
(See  report  on  Manatee  Eiver.) 

Withlacoochee  River  is  in  the  collection  district  of  St.  Murks.  Cedar  Keys  ia  the 
nearest  port  of  entry.  Neareat  Ught-hoose  is  Cedar  Keys  Light.  Nearest  fort  ii 
Fort  Marion,  Fla. 

Money  statement 

Joly  1, 1886,  balance  nnezpended $785.12 

July  ly  1897,  balance  imez]>ended ~   785.11 


ApproprUtHom  for  ike  impravemmi  of  Wlihlaooodkoe  JBIvar,  Florida. 


March  3, 1881 $7,500 

July  5, 1884 3,000 

Augusts,  1886 3,000 

August 81, 1888 5,000 


September  19, 1890 $5,400 

August  17, 1894 800 

Total ^IQO 


OOMMERCIAIi  8TATISTI08. 


No  statistics  of  the  oommeroe  of  the  Withlacoochee  SlTer,  Florida,  for  tiie  year 
ending  December  31,  1896,  are  available. 

Johu  L.  Inglis,  captain  of  a  steamer  plying  on  this  river,  states  that  there  is  no 
commerce  of  any  importance  out  of  the  river  at  present,  on  account  of  the  obstrac- 
tion  caused  by  the  bar  at  it<s  mouth ;  but  that  200,000  tons  of  phosphate  rock,  valued 
at  $600,000,  are  mined  along  its  l^anu,  and  the  natural  outlet  ia  thia  river. 


O   12. 

IMPROVEMENT  OF  SUWANEE  RIVER,  FLORIDA. 

For  a  description  of  this  locality,  the  requirements  of  commerce,  the 
project  adopted  and  its  modifications,  the  methods  n^edj  the  work 
accomplished,  its  cost,  and  the  results  obtained  attention  is  invited  to 
pages  1335  and  1336,  Report  of  the  Chief  of  Engineers  for  1896. 

There  were  no  operations  during  the  fiscal  year. 

With  the  appropriation  of  (3,000  made  in  the  act  of  June  3, 1896,  it 
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is  proposed  to  continae  the  work  of  improving  the  river  in  accordance 
^with  the  approved  project,  using  the  U.  S.  snag  boat  Suwanecj  with  a 
liired  crew.  The  boat  is  now  undergoing  repairs,  and  it  is  expected  that 
it  will  be  available  for  this  work  during  the  course  of  the  next  few 
months.  As  stated  in  the  report  upon  the  improvement  of  Manatee 
Kiver,  the  Suwanee  is  now  old,  and  having  been  in  almost  constant  serv- 
ice of  a  heavy  character  since  its  construction  in  1889  it  must  soon  be 
replaced  by  another.  With  the  small  appropriations  made  for  the 
various  improvements  at  widely  separated  localities  it  is  impracticable 
to  arrange  to  have  the  work  done  by  contract,  and  a  boat  of  this  char- 
acter is  indispensable. 

It  is  estimated  that  the  sum  of  $15,158,  required  to  complete  the 
work,  can  be  profitably  expended  in  carrying  out  the  project  during  the 
fiscal  year  ending  June  30, 1899. 

Snwanee  River  is  in  the  collection  district  of  St.  Marks.  Cedar  Keys  is  the  nearest 
port  of  entry.  Nearest  fort  is  Fort  Marion.  Nearest  light-house  is  Cedar  Keys 
Light. 

Money  statement. 

July  1,1896,  balance  unexpended $3,505.77 

June  30, 1897,  amount  expended  during  fiscal  year 8.60 

July  1,1897,  balance  unexpended 3,497.27 

July  1, 1897,  outstanding  liabilities 276.99 

July  1, 1897,  balance  available 3^220.28 

{Amount  (estimated)  required  for  completion  of  existing  project 15, 158. 00 
Amount  that  can  be  nrohtably  expended  in  fiscal  year  ending  J  une  30, 1899    15, 158. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Appropriations  for  improvement  of  Suwanee  Siver,  Florida. 


June  14, 1880 $5,000 

March  3, 1881 3,000 

August  2,  1882 5,000 

July  5,1^ 5,000 

Augusts,  1886 5,000 

August  11, 1888 15,000 


September  19, 1890 $3,000 

July  13. 1892 .« 3,000 

August  17, 1894 3,000 

June3,  1896 3,000 

Total 50,000 


COMMBRCIAL  8TATI8TIGS. 

Commeroe  of  Suwanee  River,  Florida,  for  the  year  ending  Deoember  SI,  1896, 

[Furnished  by  Horn  St  Gilbert,  Branford,  Fla.] 


Articles. 


Cotton 

Fertilisers 

Grain 

Hides 

Honey,  simp, etc. 
Lumber,  rough... 
Lumber,  dressed. 
Merchandise 


Gross 

Estimated 

tonnage. 

value. 

250 

162,500 

50 

1,000 

825 

15,000 

2 

200 

25 

1.800 

11.250 

157.500 

250 

5,000 

8.500 

905,260 

i 

Articles. 


Ship  stores 

Fisn  and  oysters. 

Tobacco 

Hay 

Cotton  seed 

Empty  barrels — 


Total. 


Gross 
tonnage. 


84,474 


Estimated 
value. 


$300,000 
8,220 
1,200 
5,000 
6,000 
7.000 


1,470,470 


Estimated  number  of  pansen^ers  carried  by  water 8,000 

Estimated  total  trade  of  neighborhood  carried  by  water percent..       90 

Probable  increase  of  trade  were  improvement  completed do....       80 

Three  steamers  make  two  round  (rips  a  week  during  the  entire  year. 
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O  13. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANOESINO 

NAVIGATION. 

WREOEB  IN  HAN  OF  WAR  HARBOR,  EEY  WEST,  FLA. 

Complaint  having  been  made  by  the  Navy  Department  of  the  exist- 
ence of  a  number  of  wrecks  in  Man  of  War  Harbor,  Key  West.  Fla., 
which  were  likely,  under  storm  conditions,  to  be  carried  into  the  deeper 
])art  of  the  harbor  and  endanger  the  safety  of  vessels,  an  examination 
was  made  and  it  was  ascertained  that  nine  wrecks  were  or  were  likely 
to  become  obstractions.    They  were  designated  as  follows,  viz :  Hark 
MarcelOj  schooner  Adelaide  BaJcer^  bark  Brandon^  schooner  Rosaliey  bark 
AntOj  ship  Marie  Frederickaj  bark  Almoraj  steamer  Cochran,  and  the 
old  dry  docks.    It  was  estimated  that  it  would  cost  $27,000  to  remove 
them,  which  amount  was  allotted  May  14, 1896.    Specifications  were 
issued  and  proposals  were  invited  for  the  work.    Seven  bids   were 
received,  varying  from  $11,340  to  $56,000,  the  general  average  being 
$25,378.    The  contract  was  awarded  to  Charles  W.  Johnston,  on  Sep- 
tember 18, 1896,  he  being  the  lowest  bidder,  the  contract  price  being 
$11,340;  but  J.  Fogarty,  owner  of  the  dry  docks,  protested  against  the 
destruction  of  his  property  and  offered  to  remove  the  docks  at  his  own 
expense.  *  This  action  received  the  approval  of  the  Chief  of  Engineers, 
provided  the  docks  were  removed  by  the  time  the  contractor  had 
removed  the  other  wrecks.    Mr.  Fogarty  removed  the  docks,  so  that  the 
contract  price  was  reduced  from  $11,340  to  $10,240. 

Actual  work  of  removal  was  commenced' October  13, 1896,  and  com- 
pleted January  23, 1897.  During  the  removal  of  these  wrecks  seven 
others  were  discovered  in  the  same  vicinity  that  were  equally  serious 
obstructions.  Under  date  of  February  8, 1897,  authority  was  given  to 
remove  these  additional  wrecks,  seven  of  which,  for  lack  of  identifica- 
tion, are  designated  I^o.  9,  No.  10,  No.  11,  No.  12,  No.  13  {Florida), 
No.  14,  and  No.  15  (Corals  boiler).  In  addition  to  these  it  was  also 
decided  to  remove  the  wreck  of  the  steamer  Governor  Marvin,  lying 
nearer  the  entrance  to  Key  West  Harbor.  The  cost  of  the  removsJ  was 
to  be  paid  from  the  allotment  of  $27,000  made  May  14, 1896. 

Proposals  for  the  removal  of  these  additional  wrecks  were  opened 
April  24, 1897.  Six  bids  were  received,  varying  from  $6,750  to  $15,000. 
Oharles  W.  Johnston  was  again  the  lowest  bidder,  and  the  contract  was 
awarded  him.  The  contract  was  entered  into  May  11, 1897.  Work 
began  June  21, 1897.  By  the  end  of  June  work  had  been  done  upon 
three  of  the  wrecks,  viz,  Governor  Marvin,  No.  13  {Florida),  and  No. 
15  {Corals  boiler),  but  it  had  not  been  ascertained  whether  these  wrecks 
had  been  completely  removed  or  not. 

Ohain,  anchors,  and  other  ironwork  to  the  amount  of  12,900  pounds 
having  been  recovered  from  the  wrecks  under  the  first  contract,  they 
were  disposed  of  at  public  auction  April  2, 1897.  The  sum  of  $15  wa^ 
the  proceeds  of  this  sale,  which  amount  was  deposited  with  the  assist- 
ant treasurer  of  the  United  States  at  New  York,  to  the  credit  of  the 
Treasurer  of  the  United  States,  on  account  of  the  fund  for  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation. 

WRECKS  IN  HILLSBOBO  BIVEB  AT  TAMPA,  FLA. 

Under  date  of  October  3, 1896,  the  collector  of  customs  for  the  port 
of  Tampa,  Fla.,  reported  the  existence  of  a  wrecked  lighter  in  the  chan- 
nel of  Hillsboro  Biver,  at  Tampa.    An  examination  was  made,  upon 
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i^bicb  a  report  recommending  the  removal  of  the  obstmction  and  esti- 
mating  the  cost  at  $750  was  submitted  November  3, 1896.  Under  date 
of  December  1, 1896,  an  allotment  of  funds  was  made,  and  steps  were 
at  once  taken  for  the  removal  of  the  wreck.  Notice  was  given  to  the 
owuer,  and  proposals  were  invited  by  circular  letter,  as  the  work  was  of 
limited  extent.  Eight  bids  were  received,  and  an  agreement  was  made 
with  Burton  E.  Ooe,  the  lowest  bidder.  The  work  of  removal  was  com- 
meuced  January  20, 1897,  and  completed  five  days  later.  The  total 
amoant  expended  in  the  operations,  including  inspection  and  contin- 
gencies, was  $271.92,  and  the  balance  of  the  sJlotment  was  canceled. 


Ah9traei  of  propo$aU  far  removal  of  wrookB  from  Man-^f-War  ffarhor,  K$f  Wo9t,  FUl 
receivod  timd  opened  August  90, 1896,  in  reepouse  to  advertisement  dated  July  tO,  1896. 


So. 


s 

8 


6 
7 


•ad  AddroM  of  bidder. 


P.  A.  Wmtaint,  Kej  West, 


n*. 


Wm.  H.  TowlM,  Bartow,  Flft. . 
Somon  S.  Vu  Sant,  Somen 

Point,  N.J 

Key  West  Towfug  and   Sal- 

Tage  Assooiation,   Key 

We8t,Fla. 

WiUiam  H.  Virden  ft  J.  C. 

BosA.  Lewes,  Del 

CW.  Johnston,  Boston,  Mass. 
&  O.  Boss,  Jacksonyille,  Fla. . 


4g 


OS 

p 


8 


I 


$1,075 


4,500 

8,600 
1,390 
4,200 


$1,06013,875 


4,100 


6,400 


700  4,600 
660  2,500 
1,260 


4,760 


I 


t 


•41 


I 


I. 

it 


00 


$760  $2, 813  $1, 860  $1, 100  $1, 66Ut$2, 700 


2,200 

300 
250 
000 


4,000 

5,800 

4,200 

1,000 
1,000 
2,800 

1,100 
700 

4oe 

1,200 

I,20U 

460 

4,000 

1,000 
2,650 
1,400 


^ 


8,200 

1,600 

1,100 

460 


Total. 


$20,076 
60,000 

18,486 

16,400 

14,800 

a  11, 340 

16,680 


•Aooepted. 

Ahstraet of  propoeale for  removal  of  additional  wrecks  from  Man-of-War  Jffarhor,  Kew 
West,  Flo,,  reeeived  and  opened  April  JU,  1897,  in  response  to  advertisement  dated  Marek 
U,U97. 


Vo. 


2 
8 


orMdder. 


V0.O. 


P.  A.  WiBlams,  Key  West, 

Fla $1,600 

John  L.  Mills,  Camden,  N.  J..  1,160 
John  W.  Chittenden,  Kew  ' 

Tork,N.T [  1,607 

Charles  W.Johnston,  Phlla-  | 

delphia,  Pa 1,000 

B.  O.  Boss,  JaoksonTllle,  Fla 

L.  H.  Skinner,  Wilmington,  1 

K.  0 1,400 


No.  10.  Nail. 


Nal2. 


$800      $600 
050  I  1,676 

1,607  I  1,607 


$360 
760 

1,607 


1, 000  '  1, 000  I  1, 000 


1,600 


1,100     1,600 


No.  18. 


$260 
1,150 

1,607 

600 


1,600 


No.  14. 


$800 
060 

1,607 

600 


1,700 


No.  15. 


$276 
060 


260 


800 


Gov- 
ernor 
Mar^ 

▼in. 


$8,600 
2,172 


1, 
1,600 


1,800 


TotaL 


$7,775 
0,747 

11,606 

a6,760 
15,000 

10,000 


•Acoepted. 


Centradeinferoe  dwHmgflsedl  year  for  removing  vfreoks  from  Man-of-Woir  Harbor,  Keg 

West,  Fla. 


Naine  of  contractor. 


Gbsrlss  W.  Johnston 
Do , 


Bate  of 

approval. 


Dateof  oom« 
menoement. 


Oct.   14, 1806    Got.  16,1806 


Date  of 
expiration. 


Apr.  16,1807 


May  28,1807  ,  June  10, 1807  I  Dec.  1<M897 
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O  Id. 

PBELIMINARY  EXAMINATION  OF  JUPITEB  INLET,  FLOBIDA. 

[Printed  in  House  Doc.  Ho.  246,  Fifty-fourth  Congreu,  aeoond  seeaion.] 

OFFIOB  OF  THE  OHIBF  OF  ENOINEEBS, 

United  States  Abkt, 
Washington^  D.  C,  January  27 ^  1897, 

Sm:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  January  19,  1897,  by  Lieut.  Ool.  W.  H.  H.  Benyauid,  Corps  of 
Bngineers,  of  the  results  of  a  preliminary  examination  of  Jupiter  Inlet, 
Florida,  made  to  comply  with  the  provisions  of  the  river  and  harbor 
act  of  June  3, 1896. 

Oolonel  Benyaurd  states  that  the  existing  channel  at  the  inlet  easily 
satisfies  all  the  boating  interests  of  the  adjacent  district,  and  that 
Jupiter  Inlet  is  of  no  paxticular  value  from  a  commercial  point  of  view. 
It  is  his  opinion,  which  is  concurred  in  by  me,  that  Jupiter  Inlet  is  not 
worthy  of  improvement  by  the  General  Government. 
Very  respectftilly,  your  obedient  servant, 

A.  Mackenzie, 
Aot\ng  Chief  of  Engineers. 

Hon.  Daniel  S.  Lahont, 

Secretary  of  Wao'. 


bepobt  of  lieut.  gol.  w.  h.  h.  benyax7bd,  oobps  of  engineseba 

United  States  Engineeb  Office, 

8t,  Augustiney  Fla.j  January  19,  1897. 

Genbbal:  I  have  the  honor  to  submit  the  following  report  upon  the 
preliminary  examination  of  Jupiter  Inlet,  Florida,  required  by  the  river 
and  harbor  act  of  June  3, 1896: 

Jupiter  Inlet  is  the  southern  terminus  or  outlet  of  the  Indian  Biver, 
which  is  practically  a  lagoon  130  miles  long  extending  parallel  to  the 
coast  from  Mosquito  La(^oon,  on  the  north,  down  to  the  mouth  of  Jupi- 
ter Biver.  It  is  in  latitude  26^  57'  N.,  longitude  80^  55'  W.,  and  is  one 
of  the  two  natural  connections  of  the  Indian  Biver  with  the  Atlantic 
Ocean.  However,  though  it  is  one  of  the  natural  inlets  to  the  ocean,  it 
has  been  known  to  be  closed  firom  time  to  time,  and  on  such  occasions, 
because  of  the  stoppage  of  free  tidal  circulation  and  the  accumulation 
of  stagnant  water,  it  has  been  a  source  of  great  annoyance  and  a  menace 
to  the  health  of  the  people  living  in  the  vicinity.  For  the  past  few 
years  it  has  been  practically  closed  to  navigation  most  of  the  time,  and 
even  when  opened  it  is  always  a  matter  of  the  utmost  uncertainty  as  to 
how  long  it  will  remain  so.  Any  heavy  storm  may  close  it,  and  before 
the  artificial  opening  was  made  through  Santa  Lucia  Inlet  such  a  storm, 
under  certain  conditions,  was  liable  to  open  it  when  closed.  Thus,  with 
a  heavy  rise  of  water  in  Japiter  and  Indian  rivers  and  with  a  storm 
BufiElciently  severe  to  cut  down  the  crest  of  the  sand  ridge  at  the  inlet, 
it  was  possible  for  the  volume  of  water  behind  it  to  work  its  way  through 
the  ridge  and  thus  open  up  the  inlet.  However,  since  the  artificial  open- 
ing referred  to  has  been  made,  the  natural  opening  of  the  inlet,  due  to 
storms,  is  much  less  likely  to  occur. 

By  an  act  approved  February  26, 1896,  an  appropriation  of  $500  was 
made  to  <<open  Jupiter  Inlet,  Florida,  for  the  passage  of  small  boats 
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and  yessels."  and  shortly  after  a  project  for  the  expenditure  of  this 
sam  was  called  for.  An  examination  of  the  inlet  was  made  under  my 
direction  on  March  15, 1896,  by  Mr.  J.  W.  Sackett,  assistant  engineer. 
It  was  found  to  be  entirely  closed  by  a  ridge  of  sand  running  from  the 
bluff  line  on  the  north  side  to  the  bluif  line  on  the  south  side  directly 
across  it.  The  width  of  the  ridge  varied  from  350  feet  to  800  feet  at 
mean  low  water,  the  elevation  of  the  crest  at  that  stage  being  from  7 
to  9  feet.  The  result  of  the  examination  showed  tha^  to  make  a  cut 
through  the  ridge  50  feet  wide  and  5  feet  deep  at  low  water,  would 
require  the  removal  of  about  8,000  cubic  yards  of  sand,  for  which  the 
sum  appropriated  was  inadequate.  In  August  a  project  for  the  improve- 
ment was  approved  calling  for  a  cut  40  feet  wide  on  the  bottom  and  2 
feet  deep  at  low  water.  An  agreement  to  do  the  work  for  the  amount 
of  money  appropriated  ($500)  was  awarded  to  Mr.  F.  M.  Cabot,  who 
lived  in  the  vicinity  of  the  inlet.  He  began  work  on  the  cut  on  Sep- 
tember 5, 1896.  and  completed  it  satisfactorily  on  September  19.  An 
examination  oi  the  cut  was  made  that  day,  showing  it  to  have  a  least 
width  of  60  feet  and  least  low- water  depth  of  2^  feet.  Under  the  natural 
erosion  of  the  water  it  was  expected  that  the  opening  would  continue  to 
increase  in  width  and  depth  for  some  time,  and  this  has  been  realized, 
as,  under  date  of  December  26, 1896,  Mr.  J.  W.  Gronk,  of  the  United 
States  Weather  Bureau,  ^writes  me  from  Jupiter  that  the  cut  is  now  100 
feet  wide  and  3  feet  deep  at  low  water  at  shoalest  places.  However, 
the  opening  is  working  southward,  which  is  the  natural  tendency  of 
such  channels  along  the  coast,  and  it  will  undoubtedly  continue  to  do 
so  until  the  channel  is  finally  made  so  crooked  and  shallow  as  to  allow 
of  its  filling  up  by  some  storm.  This  may  not  happen  for  several  years, 
and  until  then  I  see  no  necessity  for  any  attempt  being  made  to  main- 
tain an  open  cut  at  that  point.  The  existing  channel  easily  satisfies  all 
the  boating  interests  of  the  adjacent  district,  and  the  only  other  con- 
sideration, the  health  of  the  community,  is  well  guarded  as  long  as  there 
is  any  constant  flow  of  water.  From  a  commercial  point  of  view  Jupiter 
Inlet  is  of  no  particular  value,  and  I  do  not  consider  it  worthy  of  improve- 
ment by  the  General  Government. 

Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Bentaubd, 
Lieut.  OoLj  Corps  of  Engineers. 
Brig,  Gen.  W.  P.  Gbaighill, 

Chief  of  EngineerSj  U.  S.  A. 


O  15. 

PBELIMINARY  EXAMINATION  OF  ORANGE  RIVER,  FLORIDA,  TO  ITS  CON 
FLUENCE  WITH  THE  CAL008AHATCHEE  RIVER  AND  THENCE  TO  THE 
GULF  OF  MEXICO. 

[Fiinted  in  Houm  Doo.  Ko.  248,  lifty-foiirih  CoDgreu,  Moond  MMion.] 

Office  of  the  Ohief  of  Engineers, 

United  States  Army, 
Washingtonj  D.  C,  January  27^  1897. 

Sir  :  I  have  the  honor  to  submit  the  accompanying  copy  of  report^ 
dated  January  4,  1897,  by  Lieut.  GoL  W.  H.  H.  Benyaurd,  Corps  of 
Engineers,  concerning  a  preliminary  examination  of  Orange  Kiver, 
Florida,  to  its  confluence  with  the  CaJoosahatchee  Biver  and  thence  to 

BNG  97 ^99 
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the  Onlf  of  Mexico,  provided  for  by  the  terms  of  the  river  and  harbor 
act  of  June  3, 1896. 

Colonel  Benyaard  states  that  the  Galoosahatchee  Biver  has  been 
improved  below  Myers  so  as  to  give  a  depth  of  water  of  about  7  feet 
at  mean  low  tide,  and  that  this  depth  would  accommodate  the  com- 
merce from  Orange  Biver.  He  is  of  opinion,  which  is  concurred  in 
by  me,  that  Orange  Biver  is  worthy  of  impi^ovement  by  the  General 
Qovemment. 

It  is  estimated  that  a  survey  for  the  preparation  of  plan  and  estimate 
of  cost  of  improvement  of  Orange  Biver  would  cost  $1,200. 
Very  respectfully,  your  ol^ient  servant, 

A.  Maokbnzib, 
Acting  Chief  of  Engineers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  Wa/r. 


report  of  lieut.  ool.  w.  h.  h.  bentaurd,  corps  of  enginbsrs. 

United  States  Engineer  Office, 

8t.  Augustine  J*  Fla,^  January  4j  1897. 

Oeneral  :  I  have  the  honor  to  present  the  following  report  on  the 
preliminary  examination  of  Orange  Biver,  Florida,  in  accordance  with 
the  provisions  of  the  river  and  harbor  act  of  June  3, 1896. 

The  act  referred  to  directed  an  examination  of  Orange  Biver  to  its  con- 
fluence with  the  Galoosahatchee  Biver  and  thence  to  the  Oulf  of  Mexico. 

The  Galoosahatchee  is  now  in  course  of  improvement  by  the  General 
Oovemment  under  appropriations  made  from  time  to  time  by  Congress, 
with  a  view  of  attaining  and  maintaining  a  depth  of  7  feet  at  mean 
low  water  over  a  width  of  100  feet.  The  approved  project  for  the 
improvement  contemplated  gaining  that  width  and  depth  from  the 
mouth  of  the  river  to  Myers.  The  character  of  the  Galoosahatchee 
being  so  well  known,  the  preliminary  examination  directed  in  the  act 
was  confined  to  Orange  Biver  from  Myers  to  its  head,  a  distance  of 
about  12  miles. 

This  stream  is  narrow,  with  a  width  of  about  .150  feet  at  its  month, 
which  width  gradually  decreases  to  about  75  feet  at  the  head  of  navi- 
gation. The  channel  depth  is  from  6  to  21  feet,  with  the  exception  of 
four  shoal  places,  where  the  depth  is  reduced  to  about  18  inches  with 
an  average  rise  of  mean  tide  of  12  to  16  inches.  Dredging  through 
these  shoal  places  would  constitute  the  improvement  to  be  undertaken 
to  give  a  navigable  depth  for  the  class  of  boats  plying  the  river.  The 
aggregate  length  of  the  cuts  would  be  about  1,050  feet.  In  addition, 
there  will  be  a  number  of  snags  to  be  removed  and  overhanging  trees 
to  be  cut  down. 

Below  Myers  the  Galoosahatchee  has  been  improved  so  as  to  give  a 
depth  of  about  7  feet  at  mean  low  tide,  which  depth  would  accommodate 
the  commerce  coming  from  Orange  Biver. 

The  country  adjacent  to  Orange  Biver  is  well  adapted  to  the  culture 
of  the  orange,  and  has  been  quite  rapidly  filled  up  by  orange  growers 
since  the  widespread  freeze  of  several  years  ago,  and  there  is  every  evi- 
dence of  a  considerable  prospective  increase  in  the  number  of  growers. 
The  only  outlet  for  the  products  of  this  region  is  by  water,  via  Orange 
Biver  and  the  Galoosahatchee,  as  there  are  no  railroads  and  the  wagon 
roads  are  very  poor.    Considering  the  facts  of  the  case,  I  concur  with 
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liieutenant  Meyler  that  Orange  Biver  is  worthy  of  improvement  by 
the  General  Oovernment. 

The  estimated  cost  of  the  survey  for  the  purpose  of  making  a  plan 
for  the  improvement  of  this  stream,  etc.,  is  estimated  by  Lieutenant 
Meyler  at  $1,200. 

Very  respectfully,  your  obedient  servant, 

W.  H.  H.  BENTAUBD, 

Lieut.  CoLj  Corps  of  Engineers. 
Brig.  Oen.  W.  P.  GBAiaHiLL, 

Chief  of  JSngineerSj  U,  8.  A. 


bbpobt  ov  first  lisut.  jabixs  j.  mstlbr,  corps  of  engineers. 

United  States  Enoineer  Office, 
8t.  Augustine,  Fla.,  December  il,  1896, 

Colonel  :  I  hare  the  honor  to  report  that,  in  accordance  with  instructions  received 
from  yon,  I  proceeded  to  Myers  on  December  15, 1896,  for  the  purpose  of  makiuf^  a 
preliminary  examination  of  Orange  River  or  Creek,  Florida,  to  its  confluence  with 
the  Caloosahatchee  River  and  thence  to  the  Qulf  of  Mexico. 

Orange  River  is  a  small  stream,  navigable  for  about  6  miles  above  its  mouth,  which 
lies  on  the  left  bank  of  the  Caloosahatchee  about  6  miles  above  Myers.  It  was 
formerly  called  Twelve  Mile  Creek,  because  of  the  fact  that  its  head  waters  are 
about  12  miles  above  Myers,  but  of  late  years  it  has  been  generally  called  Orance 
River  because  of  the  large  amount  of  citrous  fruit,  espeoiaUy  oranges,  raised  in  the 
groves  along  its  banks.  The  stream  is  narrow,  being  not  more  than  150  feet  wide 
at  its  mouth  and  75  feet  wide  at  the  head  of  navigation,  but^  with  the  exception  of 
four  shoals,  the  channel  depths  of  from  6  to  21  feet  are  sufficient  for  all  present  and 
immediately  prospective  traffic. 

Captain  Menje,  of  Myers,  who  has  been  running  a  couple  of  small  steamers 
between  tiiat  town  and  the  head  of  Orange  River,  gave  me  most  valuable  data  con- 
cerning the  obstructions  along  the  route.  From  soundings  which  he  had  taken  and 
measurements  made  he  informed  me  that  at  mean  low  water  the  depth  on  the  shoals 
was  not  more  than  18  inches,  the  average  mean  tide  being  12  to  16  inches.  The 
length  of  cut  necessary  across  the  four  shoalB  would  be  about  as  foUo ws :  800  feet, 
250  feet.  200  feet^  and  300  feet,  or  an  aggregate  of  about  1,050  feet,  and  a  width  of 
cut  of  about  50  feet,  and  depth  of  4  feet  at  mean  low  water  would  answer  all  pur- 
poses. The  materials  to  be  found  in  the  shoals  are  mud  and  sand,  and  it  is  quite 
certain  that  no  rock  is  to  be  found,  unless  at  considerable  depths.  Besides  the  shoiUs, 
the  river  is  further  obstructed  by  snaes  and  by  overhanging  trees  along  the  banks. 
Any  improvement  of  the  stream  woula  therefore  include  the  cuts  across  the  shoals, 
the  removal  of  snags  and  sunken  lo^s,  and  the  cutting  down  and  trimming  of  over- 
hanging timber,  most  of  which  is  live  oak.  From  the  mouth  of  the  river  to  Myers 
the  only  obstructed  channel  is  found  at  the  end  of  the  Jetty  just  below  Beautiful 
Island.  With  the  fhnds  that  had  been  appropriated  prior  to  1894  for  the  improve- 
ment of  the  Caloosahatchee  River,  the  shoal  at  Beautiful  Island  was  dredged  to  4 
feet  at  mean  low  water  and  a  training  wall  provided  to  concentrate  the  water 
through  the  dredged  cut.  However,  since  the  construction  of  the  ietty  some  shoal- 
ing has  begun  just  below  it,  and  on  several  occasions  passing  boats  have  been 
detained  there  at  low  stages  of  tide.  It  is  probable  that  a  small  amount  of  annual 
dredging  will  maintain  the  4  feet  of  depth  through  these  shoals.  Below  Myers  the 
Cidoosahatchee  liiver  has  been  imj^rovod  to  a  depth  of  7  feet  at  mean  low  water, 
which  is  more  than  sufficient  to  satisfy  the  demands  of  all  commerce  coming  out  of 
Orange  River. 

I  am  indebted  to  Captain  Me^je  for  the  commercial  statistics  of  Orange  River  for 
the  present  year : 

Freight. 


OnngM,  16,000  boxes,  ftt  $3.60 $37,500  fl.600 

Gnpe  fruit,  1.000  boxes,  ftt  $10 10,000  100 

Yagetobles,  16,000  ontes,ftt$l 16,000  1,600 

Total  valae 02,000  8,100 
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The  number  of  ftuit-bearing  trees  is  increasing  in  great  proportion  from  year  to 
year,  and  new  trees  are  bein^  continually  put  in.  Water  transportation  is  abso- 
lutely necessary  for  all  of  this  produce,  as  there  are  no  railroads  and  the  ^vragon 
roads  in  that  section  are  very  poor. 

I  am  of  the  opinion  that  the  commercial  interests  involyed  are  such  as  to  jostiiy 
the  General  Government  in  improving  Orange  River.    I  estimate  that  a  survey  of 
the  stream  from  its  mouth  to  the  head  of  navigation  will  cost  about  $1,200. 
Very  respectfully,  your  obedient  servant, 


Lieut.  Col.  W.  H.  H.  Brnyaurd, 

Corps  of  EnginoerSf  U,  8,  A, 


James  J.  Meylbr, 
Fir$t  Lieut,,  Corpt  of  Engineer; 


Oi6. 

PRELIMINARY  EXAMINATION  OF   INSlDE  PASSAGE  FROM  PUNTA   KASA 

TO  CHARLOTTE  HARBOR,  FLORIDA. 

[Printed  in  House  Doo.  No.  246,  Fifty-fourth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  ^rmy, 
Washington^  D,  0.,  January  27^  1897. 

SiB:  I  have  the  houor  to  Bubmit  the  accompanying  copy  of  report, 
dated  January  4,  1897,  by  Lieat.  Col.  W.  H.  H.  Beuyaurd,  Corps  of 
Engineers,  of  the  results  of  a  pre1imin<ary  examination  of  the  inside 
passage  from  Punta  Kasa  to  Charlotte  Harbor,  Florida,  made  to  comply 
with  the  provisions  of  the  river  and  harbor  act  of  June  3, 1896. 

It  is  the  opinion  of  Colonel  Benyaurd,  concurred  in  by  me,  that  this 
inside  passage  is  worthy  of  improvement  by  the  General  Groverninent, 
It  is  estimated  that  a  survey  for  the  purpose  of  preparing  plan  and 
estimate  of  cost  of  improvement  would  cost  $1,500. 
Very  respectfully,  your  obedient  servant-, 

A.  Mackenzie, 
Aoting  Chief  of  JEngineers, 
-Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


report  of  lieut.  col.  w.  h.  h.  benyaurd,  corps  of  enginbbbs. 

United  States  Engineer  Office, 

8t.  Augustine^  Fla.j  January  4,  1897, 

General:  I  have  the  honor  to  present  the  following  report  of  the 
pi*e]iminary  examination  of  the  inside  passage  from  Punta  Basa  to 
Charlotte  Harbor,  made  in  accordance  with  the  river  and  harbor  act  of 
June  3  last.  The  examination  was  made  by  Lieut.  James  J.  Meyler, 
Corps  of  Engineers,  whose  report  is  appended. 

This  inside  passage  is  known  as  Pine  Island  Harbor,  and  is  part  of  the 
direct  water  route  from  the  Caloosahatchee  Eiver  to  Charlotte  Harbor, 
or  by  way  of  Boca  Grande  Pass  to  more  northern  Gulf  points. 

With  the  improvement  of  a  few  shoal  places  by  dredging,  ample 
depth  of  water  would  be  afforded  for  the  class  of  steamers  and  other 
vessels  that  navigate  this  inner  passage.  There  is  quite  a  considerable 
amount  of  products  already  carried  over  this  route,  which  will  be 
greatly  increased  in  the  future,  as  this  section  of  the  State  is  constantly 
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increasing  in  population.    Considering,  therefore,  the  present  and  pro- 
spective amount  of  commerce,  and  the  comparatively  small  expense  of 
improving  certain  shoal  places,  I  deem  the  inside  passage  worthy  of 
improvement  by  the  General  Government. 
The  estimated  cost  of  the  survey  is  $1,500. 
Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Benyaurd, 
Lieut  Col,,  Corps  of  Engineers* 
Brig.  Gen.  W.  P.  Oraighill, 

Chief  of  Engineers,  U,  8.  A. 


report  of  first  libut.  jambs  j.  mbyler,  corps  of  bngtnbkrs. 

United  States  Engineer  Office, 
St.  Juguatine,  Fla.,  Veceniher  $1, 1896. 

Colonel  :  I  have  the  honor  to  report  that,  in  accordance  with  instructions  received 
from  you,  I  proceeded  to  Punta  Gorda,  and,  on  December  15,  made  a  preliminary 
examination  of  the  inside  passage  from  Punta  Rasa  to  Charlotte  Harbor,  Florida. 
Punta  Rasa  lies  fit  the  mouth  of  the  Caloosahatchee  River,  and  the  inside  passage 
referred  to  is  that  between  Pine  Island  on  the  east  side  and  Lacosta,  Sanibef,  and  a 
number  of  small  islands  on  the  Gnlf  side.  It  is  part  of  the  direct  water  route  from 
the  Caloosahatchee  River  to  Charlotte  Harbor,  or,  by  way  of  Boca  Grande  Pass,  to 
more  northerly  points  on  the  Gnlf.  At  present  the  principal  traffic  through  it  is  that 
carried  by  the  Plant  Steamship  Company's  steamers,  the  Saint  Lucie  and  the  Xatorenoe, 
plying  between  Punta  Gorda,  lying  at  the  mouth  of  Pease  River,  in  the  northern  side 
of  Charlotte  Harbor,  and  Myers,  lying  on  the  left  bank  of  the  Caloosahatchee  and 
about  20  miles  above  its  mouth.  The  distance  between  the  two  points  is  about  75 
miles.  The  population  of  Punta  Gorda  is  between  1,200  and  1,500,  and  that  of  Myers 
is  about  the  same.  The  steamers  on  the  **  down  trip  "  carry  ^rain,  general  merchan- 
dise, and  crate  material,  the  most  of  which  goes  to  Myera,  while  returning  from  that 
point  the  freight  for  Pnnta  Gorda  consists  almost  entirely  of  oranges,  grape  fruit, 
and  early  vegetables.  It  would  seem  that  the  people  of  both  towns  would  be  bene- 
fited by  any  improvements  of  their  waterway,  but  I  found  but  little  interest  in  the 
matter  among  tiie  Myers  people  and  none  at  all  among  those  at  Punta  Gorda.  Even 
individuals  at  the  latter  place,  who  had  been  named  to  me  as  men  very  much  inter- 
ested in  the  matter,  declared  that  they  knew  and  cared  nothing  about  it. 

I  waa  therefore  compelled  to  depend  entirely  upon  Captain  White,  of  the  Saint 
Lucie,  for  all  of  the  information  which  I  could  gather  concerning  the  inside  passage. 
He  pointed  out  to  mo  the  few  points  at  which  improvements  in  the  channel  are 
desirable  or  necessary,  and  also  assisted  me  in  taking  soundings  at  such  places.  In 
the  inside  passage  there  are  points  near  the  north  end  of  Pine  Island  and  near  the 
south  end  of  the  island  where  the  channel  is  not  only  extremely  narrow,  but  the  depths 
are  such  as  to  make  the  passjige  of  a  heavily-loaded  boat,  when  a  strong  northwester 
is  blowing,  both  nncertain  and  hazardous.  In  fact,  on  several  occasions  the  steamers 
have  been  upon  the  shoals  at  both  places,  and  have  taken  from  one  to  three  hours  to 
get  off  into  tlie  channel  again.  The  least  depth  at  mean  low  water  at  each  place  is 
about  5  feet,  and  the  dredging  necessary  to  accommodate  the  present  traffic,  as  well 
as  that  of  the  near  future,  would  be  about  the  same  in  each  case.  The  upper  point 
is  on  the  shoal  called  the  "horseshoe,''  lying  between  Patricio  Island  and  tne  north- 
em  point  of  Pine  Island,  and  the  other  point  is  near  the  southern  end  of  Pine  Island, 
directly  opposite  Blind  Pa^.  The  length  of  cut  necessary  in  each  case  is  about  500 
feet,  and  if  dredged  to  a  depth  of  7  feet  at  mean  low  water,  the  width  of  cut  being 
abont  100  feet,  the  improvement  would  be  amply  sufficient  to  satisfy  the  demands  of 
all  present  and  immediately  prospective  commerce. 

The  shipment  from  Myers  to  Punta  Gorda  for  the  present  year  is  about  as  follows: 


25,000  boxes  oranges $62,500  $2,500 

76,000cnit«s  vegeUiblea 75,000  7,600 

1,700  boxes  grape  fruit 17,000  170 

Total 164,600  10.170 


Freight 
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I  was  informed  that  the  value  of  general  merchandise,  grain,  and  crate  material 
shipped  to  Myers  during  the  ^ear  was  about  $150,000.  Myers  is  the  center  of  a  ^ery 
rich  and  fertile  country,  and  its  commercial  importance  must  increase  rapidly  for  the 
next  few  years.  I  was  informed  by  interested  parties  at  Myers  that  they  have 
calculated  an  increase  of  about  100  per  cent  in  the  fruit  crop  alone  for  next  year. 

The  dredgins  asked  for  can  probably  be  done  at  slight  cost,  and  in  view  of  the 
importance  and  value  of  the  commercial  traffic  through  tlie  passage,  I  deem  it  ^worthy 
of  improvement  by  the  General  Government.    I  estimate  that  a  survey  of  the  upper 
and  lower  parts  of  the  inside  passa^  would  cost  about  $1,500. 
Very  respectfully,  your  obedient  servant, 


Lieut.  Col.  W.  H.  H.  Bbntaurd, 

Corp9  of  Engineer;  U.  8,  A. 


Jambs  J.  Hryur, 
Fir$t  UenU,  Corp9  of  Engi 


O  17. 

PRELIMINARY  EXAMINATION  OF  HILL8B0R0  BAY,  FLORIDA,  FROM  ITS 
CONFLUENCE  WITH  TAMPA  BAY  THROUGH  HILLSBORO  BAY  AND 
RIVER  TO  THE  CITY  OF  TAMPA 

[Printed  in  Home  Doo.  No.  229,  Fifty-foorih  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  0.,  Janiiary  26^  1897. 

Sir:  I  have  the  honor  to  sabmit  the  accompanying  copy  of  report, 
dated  January  19, 1897,  by  Lieut.  Ool.  W.  H.  H.  Benyaurd,  Corps  of 
Engineers,  of  the  results  of  a  preliminary  examination  of  Hillsboro 
Bay,  Florida,  from  its  confluence  with  Tampa  Bay  through  HiUsboro 
Bay  and  Biver  to  the  city  of  Tampa,  made  to  comply  with  provisions 
of  the  river  and  harbor  act  of  June  3,  1896. 

It  is  the  opinion  of  Colonel  Benyaurd,  concurred  in  by  me,  that  Hills- 
boro Bay,  from  its  confluence  with  Tampa  Bay  through  Hillsboro  Bay 
and  Eiver  to  the  city  of  Tampa,  is  worthy  of  improvement  by  the  Gen- 
eral Government. 

]N'o  survey  is  necessary  for  the  preparation  of  plan  and  estimate  of 
cost  of  the  improvement. 

Very  respectfiilly,  your  obedient  servant, 

A.  Mackenzie, 
Acting  Chief  of  Engineers. 
Hon.  Daniel  S,  Lamont, 

Secretary  of  War. 


bepobt  of  lieft.  col.  w.  h.  h.  benyaurd,  corps  of  engineers. 

United  States  Engineer  Office, 

St,  AugustinCj  Fla,^  January  19j  1897. 

General:  I  have  the  honor  to  present  the  following  report  upon  the 
preliminary  examination  of  Hillsboro  Bay  from  its  confluence  with 
Tampa  Bay  through  Hillsboro  River  to  the  city  of  Tampa. 

The  examination  was  made  under  my  direction  by  Mr.  J.  W.  Sackett, 
assistant  engineer,  whose  report  is  appended. 

An  examination  for  the  improvement  of  the  channel  in  this  bay  lead- 
ing to  the  wharves  at  Tampa  was  made  in  1879.    The  narrow  and 
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crooked  channel  then  existing  was  found  to  have  a  depth  of  5.5  feet  at 
mean  low  water.  Two  projects  were  considered,  one  to  improve  the 
old  channel  by  dredging  to  a  depth  of  9  feet  for  a  width  of  200  feet  in 
the  river  and  150  feet  in  the  bay;  the  other  to  provide  for  a  new  channel 
extending  from  a  point  near  the  month  of  the  river  along  a  straight 
line  on  the  shortest  line  to  deep  water  in  Hillsboro  Bay  with  the  same 
dimensions  as  proposed  in  the  other  project.  While  the  straight  chan- 
nel was  1,500  yards  shorter  than  the  old  channel,  the  latter  was  adopted 
for  the  reason  that  it  was  considered  the  most  convenient  to  improve, 
and  the  only  one  that  could  be  reasonably  expected  to  be  permanent. 

From  reports  of  Mr.  Sackett  it  would  appear  that  experience  in  this 
district  during  recent  years  indicates  that  a  straight  channel  formed 
by  dredging,  with  the  dredged  material,  or  a  portion  of  it,  deposited 
along  the  sides  of  the  channel  in  such  a  manner  as  to  form  a  shoal 
which  will  act  as  a  training  wall  and  where  the  current  does  not  attain 
a  velocity  in  excess  of  3  feet  per  second,  can  be  maintained  at  a  com- 
paratively little  expense.  On  the  other  hand,  a  channel  such  as  the 
present  channel  at  Tampa,  consisting  of  continuous  curves,  has  proven 
to  be  very  difficult  to  maintain,  a  large  portion  of  each  succeeding 
appropriation  being  expended  in  removing  material  deposited  in  the 
previous  cuts  made  during  the  cessation  of  work.  Furthermore,  to 
enable  vessels  to  follow  the  channel,  numerous  channel  marks  are 
required. 

Current  observations  made  in  1887  by  Mr.  Sackett  from  a  point  about 
one-half  mile  below  Spanish  Town  Point",  and  about  one-third  mile 
above  the  outer  end  of  channel,  showed  that  the  current  for  no  appre- 
ciable length  of  time  flowed  along  the  length  of  the  channel  at  that 
place. 

Considering  all  the  conditions,  if  it  be  deemed  desirable  to  undertake 
further  work  of  improvement  a  straight  channel  is  decidedly  to  be  pre- 
ferred. With  this  view  and  assuming  that  a  depth  of  12  feet  would 
answer  the  demands  of  commerce,  Mr.  Sackett  made  an  investigation 
as  to  the  character  of  the  material  that  would  be  encountered  on  a  line 
most  favorable  for  the  location  of  a  straight  channel  from  the  mouth  of 
Hillsboro  Eiver  to  a  depth  of  12  feet  in  Hillsboro  Bay,  and  found  that 
beyond  the  mouth  of  the  river  no  rock  would  be  encountered  above 
that  depth  at  mean  low  water. 

Tampa  has  grown  from  a  small  village  to  a  city  of  considerable  com- 
mercial importance.  The  letter  from  the  secretary  of  the  Tampa  Board 
of  Trade  shows  the  growth  of  the  place  from  the  inception  of  the  work 
of  improvement.  Port  Tampa,  distant  9  miles,  is  the  terminal  point  on 
the  bay  of  the  Plant  system,  having  accommodation  for  vessels  of  20 
feet  draft,  with  a  prospective  increase  to  24  feet  at  mean  low  water. 
Tampa  is  growing  rapidly,  and  a  channel  that  will  accommodate  the 
lighter  draft  ships  is  desired  in  the  interests  of  her  trade  with  outside 
points  independent  of  the  conditions  that  control  at  Port  Tampa. 

A  number  of  surveys  have  been  made  by  the  Coast  and  Geodetic 
Survey  and  by  the  Engineer  Department,  and  sufficient  information  is 
at  hand  to  enable  an  estimate  to  be  made  as  will  preclude  the  necessity 
of  making  additional  surveys.  Tracings  from  the  original  charts  of 
the  Coast  Survey  show  that  a  channel  with  an  available  depth  of  12^ 
feet  extends  from  Tampa  Bay  through  Hillsboro  Bay  to  within  14,500 
feet  of  the  niouth  of  Hillsboro  River,  measured  on  a  straight  line. 
By  the  present  channel  the  distance  from  the  mouth  of  the  river  to  the 
12-foot  contour  in  the  bay  is  28,500  feet. 

•  •••••• 
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In  my  opinion  Hillsboro  Bay,  from  its  conflaence  with  Tampa  Bay 
through  Hillsboro  Bay  and  Eiver  to  the  city  of  Tampa,  is  worthy  of 
improvement  by  the  General  Government. 

Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Bentattkd, 
Lieut  Col  J  Corps  of  Engineert. 
Brig.  Gen.  W.  P.  Cbaighill, 

Chief  of  Engineers^  J7.  8.  A. 


bbport  of  mr.  j.  w.  sackett,  assistant  emgikber. 

United  States  Engineer  Officb, 

Si.  AuguMine,  Fla.,  January  4,  1897. 

Colonel:  In  accordance  with  your  inBtructions,  I  have  the  honor  to  report  that  I 

Eroceeded  to  Tampa,  Fla.,  on  November  15,  1896,  for  the  purpose  of  making  a  pre- 
minary  examination  of  Hillsboro  Bay  from  its  confluence  with  Tampa  Bay  through 
Hillsboro  Bay  and  River  to  the  city  of  Tampa. 

Tampa  Bay,  25  miles  from  the  entrance,  is  divided  into  two  arms.  The  easterly 
arm  is  known  as  Hillsboro  Bay.  This  bay  is  about  10  miles  long,  north  and  south, 
and  ha«  an  average  width  of  4^  miles.  An  available  channel  depth  exists  through 
Tampa  Bay  of  2(»  feet.  At  the  confluence  of  Hillsboro  Bay  with  Tamjm  Bay,  and 
thence  for  a  distance  of  3  miles  up  Hillsboro  Bay,  the  channel  is  obstructed  by  shoals 
having  from  10  to  11  feet  over  them.  A  practicable  channel  way  exists  through 
these  shoals,  having  a  least  depth  of  12^  feet  at  mean  low  water. 

The  12-foot  contour  approaches  the  mouth  of  the  Hillsboro  River  at  the  city  of 
Tampa  to  within  a  distance  of  14,500  feet,  measured  on  a  straight  line.     By  the  )ine 
of  the  present  channel  the  distance  is  28,500  feet.    The  available  depth  by  the  pn*»- 
ent  channel  into  Tampa  is  7  feet  at  mean  low  water.    This  channel  is  narrow  and 
tortuous  and  can  only  be  navigated  by  even  very  light-draft  craft  with  the  aid  of 
numerous  channel  marks  which  are  difficult  to  maintain.    Several  examinations  and 
surveys  have  been  made  with  a  view  of  improving  this  channel.    The  earliest  under- 
taken ])y  the  Engineer  Department,  as  far  as  our  records  show,  was  made  in  1871. 
One,  in  more  detail,  was  made  in  1879,  the  report  of  which  is  contained  in  the  Annual 
Report  of  the  Chief  of  Engineers,  1879,  pages  870  to  873.    The  available  channel  depth 
was  then  found  to  be  5^  feet  at  mean  low  water.    A  ledge  of  rock  extending  acrosH 
the  channel  in  the  mouth  of  the  river  had  only  7  feet  of  water  over  it. 

An  appropriation  of  $10,000  was  made  in  the  act  of  June  14,  1880.  From  motives 
of  economy  and  the  desire  for  early  results,  combined  with  what,  at  that  time,  was 
thought  to  be  the  best  solution  of  the  problem  from  an  engineering  standpoint,  the 
money  was  expended  in  deepening  the  present  channel.  A  straight  channel  from  a 
point  near  the  mouth  of  the  river  along  the  shortest  distance  to  deep  water  was  con- 
sidered^ but  at  that  time  it  was  thought  that  such  a  channel  would  be  difficult  to 
maintain.  Experience  since  then,  however,  shows  that  straight  channels  through 
similar  material  and  under  like  conditions,  with  the  dredged  material  judiciously 
deposited  along  the  sides,  can  be  maintained  at  very  little  additional  expense,  while 
on  the  other  hand,  with  small  appropriations  and  without  the  aid  of  training  walls 
and  deflecting  dikes,  a  continuously  curved  channel,  such  as  the  one  under  discus- 
sion, where  a  depth  throughout  of  9  feet  was  desired,  can  not  be  secured,  much  less 
maintained.  Current  observations  taken  by  myself  at  this  place  in  1887  show  that 
throughout  portions  of  the  channel,  at  least,  the  current  at  no  time  flows  in  the  direc- 
tion of  the  channel  either  on  the  ebb  or  on  the  flood;  neither  does  it  continue  in  one 
direction  througbout  the  duration  of  either  tide.  An  aggregate  of  $80,000  has  been 
expended  upon  this  channel.  A  depth  of  9  feet  over  a  width  of  200  feet  has  been 
secured  in  the  river,  where  mostly  rock  excavation  was  required,  but  in  the  chaimel 
below  there  are  jjlaces  where  it  is  less  than  80  feet  in  width  and  the  available  depth 
IS  only  7  feet. 

With  the  extension  of  the  South  Florida  Railway  across  the  peninsula  separating 
Hillsboro  Bay  from  Old  Tampa  Bay,  in  1888,  the  necessity  for  continuing  the  improve- 
ment in  Hillsboro  Bay  began  to  be  less  apparent.  The  channel  leading  into  Old 
Tampa  Bay  was  improved  so  that  vessels  drawing  2^0  feet  could  come  to  the  wharf  at 
Port  Tampa,  the  terminus  of  the  railroad.  It  was  then  thought  that  this  would 
satisfy  the  demands  of  commerce.  The  fact  remains,  however,  that  the  terminus  is 
in  the  hands  of  one  railway  corporation  with  no  competition,  and  the  additional 
transfer  entailed  of  merchandise  received  at  Tampa  is  an  item  of  considerable  expense. 

During  the  last  fifteen  years  Tampa  has  grown  from  a  mere  village  to  a  city  of  a 
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popniation  of  25,000.  Most  of  this  growth  has  been  dnriDg  the  last  two  years.  The 
accompanying  letter  from  the  secretary  of  the  Board  of  Trade  of  Tampa  shows  in 
detail  the  ^owth  of  the  business  of  the  city.  I  am  informed  that,  in  addition  to 
what  is  there  shown,  the  city  does  a  considerable  wholesale  business  throughout  the 
southern  portion  of  the  State. 

There  is  one  regular  line  of  schooners  plying  between  Tampa  and  New  York.  These 
Tesscls  find  it  necessary  to  lighter  part  of  their  cargoes  to  enable  them  to  reach  the 
wharves  at  Tampa.    There  is  an  average  range  of  tide  at  Tampa  of  2.2  feet. 

The  numerous  surveys  made  bv  the  Engineer  Department  are  in  sufficient  detail  to 
enable  an  estimate  of  the  cost  of  a  channel  that  would  answer  the  demands  of  com- 
merce to  be  prepared,  with  the  possible  exception  of  the  amount  of  rock  that  would 
require  removal  from  that  portion  of  the  river  above  the  mouth  and  above  where 
work  has  heretofore  been  necessary  in  the  execution  of  previous  projects.  Sufficient 
soundings  to  rock  have  been  taken  to  make  a  fair  approximation  of  the  amount  that 
would  require  removal.  If  greater  accuracy  is  required  an  additional  survey  would 
be  necessary.    It  is  estimated  that  such  a  survey  would  cost  $1,500. 

On  December  14, 1896, 1  made  additional  investigations  as  to  whether  rock  would 
be  encountered  along  the  line  of  a  straight  channel  direct  from  the  mouth  of  the 
river  to  deep  water  m  Hillsboro  Bay.  Twenty-five  soundings  approximately  equi- 
distant wore  taken  with  an  iron  rod.  I  was  enabled  to  reach  depths  varying  from 
12  to  20  feet,  depending  upon  the  character  of  the  material.  In  none  of  these  sound- 
ings was  rock  encountered.  The  material  was  found  to  be  mostly  a  mixture  of  sand 
and  mud.  In  a  few  instances  hard  sand  was  found,  and  at  one  sounding  taken  at  a 
point  300  feet  south  of  the  east  point  of  Depot  Key,  in  a  depth  of  one-half  foot  of 
water,  what  appeared  to  be  a  stiff  clay  was  found  at  a  depth  of  9  feet,  and  we  were 
unable  to  penetrate  with  the  rod  to  a  greater  depth  than  12  feet.  With  this  excep- 
tion depths  Torying  from  13  to  20  feet  were  reached. 

It  is  believed  that  a  permanent,  deeper,  and  wider  channel  can  be  secured  at  this 
place  with  no  greater  expenditure  than  is  commensurate  with  the  interests  involved. 
Very  respectfully,  your  obedient  servant, 

J.  W.  Sagkbtt,  A$$iitani  Engineer, 
Lieut.  Col.  W.  H.  H.  Benyaurd, 

Corps  of  Engineers  J  U,  8,  A, 


usttbr  of  thr  tampa  board  of  trads. 

Tampa  Board  of  Trads, 

Tampa,  Fla.,  November  £4,  1896, 

Sir:  Referring  to  your  recent  visit  to  Tampa  for  investigation  and  information  on 
which  to  bjise  a  repoi-t  for  the  improvement  of  Tampa  and  Hillsboro  bays,  and  your 
request  for  statistics  of  the  city^s  business,  by  direction  of  the  Tampa  Board  of 
Trade  the  following  is  respectfully  submitted  for  your  information: 

Population : 

1884 1,200 

1896 : 25,000 

Custom-house  receipts : 

1880 $181.49 

1895 686,327.07 

First  six  months  of  1896 367,066.00 

Total  amount  internal  revenue  collected  first  six  months  of  1896 155, 343. 98 

Receipts  of  post-office  for  fiscal  year  ending  June  30, 1896 21, 000. 00 

Shipping  etatisticSf  first  ten  months  of  1896. 


Entered. 
Qeared. 


Coastwiso. 


YessolB. 


184 
148 


Tons. 


153.197 
109,645 


Foreign. 


YesBolB. 


66 
62 


Tons. 


47,623 
41.669 


Freight  (hg  rtUlroads), 
First  six  months,  1896 : 

Total  tons  of  freight  roonved 53,000 

Total  tons  of  freight  forwarded 20,000 
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Ai$e$sed  value  of  property  far  pwrpo9ei  of  taxation, 

1890 $609,523.00 

1896 5,336, 195.  @ 

Total  amount  invested  in  buildings  in  Tampa  during  the  year  1895....  1, 156, 729. 00 

In  the  matter  of  the  number  of  ooastwise  vesselB  havine  entered  and  cleared,  tbe 
foregoing  statement  simply  covers  the  record  of  the  custom-house  and  does  not  inclnde 
a  large  number  of  small  vessels  engaged  in  local  trade  with  tributary  pointo  on  tht 
bay  and  coast,  of  which  it  is  impossible  to  get  an  accurate  record  and  data. 

It  does  not  seem  possible  for  us  to  make  an  intelligent  approximate  estimate  of  the 

Erobable  increase  in  the  shipping  business  should  the  proposed  improvement  of  our 
arbor  be  made.  That  it  would  oe  very  large  can  not  be  questioned.  Neither  can  it 
be  doubted  that  our  shipping  and  general  business  interests  have  been  very  serionslT 
damaged  in  the  past  by  the  lack  of  reasonable  obtainable  water,  and  it  can  not  be 
expected  to  increase  until  relief  is  ^ven  us  by  the  desired  improvement. 

Considering  the  large  and  increasmg  amount  of  money  that  is  being  annually  paid 
to  the  Qovemment  from  customs  and  internal  revenues  (exceeding  $1,000,000),  'f'ajnpa 
feels  that  she  is  entitled  to  a  reasonable  expenditure  in  the  improvement  of  her 
harbor. 

Trusting  that  the  foregoing  statistics  cover  the  information  desired,  we  heg  to 
remain. 

Yours,  very  respectfully,  The  Tampa  Boakd  of  Trai>x, 

By  H.  J.  CooPEB,  Secretary. 
J.  W.  Sackbtt,  Aseietant  Enyinetr. 


O  z8. 

PRELIMINARY  EXAMINATION  OF  CLEARWATER  HARBOR,  FLORIDA, 

[Printed  in  House  Doc.  No.  249,  Fifty-fonrth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  0.,  January  27j  1897. 

Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  January  19,  1897,  by  Lient.  Col.  W.  H.  H.  Benyaurd,  Corps  of 
Engineers,  of  the  results  of  a  preliminary  examination  of  Clearwater 
Harbor,  Florida,  made  to  comply  with  the  provisions  of  the  river  and 
harbor  act  of  June  3, 1896. 

For  the  reasons  presented.  Colonel  Benyaurd  is  of  the  opinion,  which 
is  concurred  in  by  me,  that  Clearwater  Harbor  is  not  worthy  of  improve- 
ment by  the  General  Government. 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 
Acting  Chief  of  Engineers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War* 


report  of  lieut.  ool.  w.  h.  h.  benyaurd,  corps  of  engineers. 

United  States  Engineer  Office, 

St.  AugustinCj  Fla.,  January  19, 1897. 

General:  I  have  the  honor  to  present  the  following  report  upon  the 
preliminary  examination  of  Clearwater  Harbor,  Florida,  as  provided 
for  in  the  river  and  harbor  act  of  June  3, 1896. 

The  examination  was  made  by  Mr,  J.  W.  Sackett,  assistant  engineer, 
whose  report  is  appended. 
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This  is  the  third  examination  that  has  been  made  of  this  locality. 
The  first  was  made  in  1884,  followed  by  a  survey,  and  an  estimate  was 
presented  for  improvement.  Oongress,  however,  made  no  appropria- 
tion therefor.  Another  examination  was  made  in  1887  in  connection 
with  Anclote  and  St.  Joseph  bays,  bat  the  localities  were  not  deemed 
worthy  of  improvement. 

There  appears  to  be  no  commerce  that  would  be  benefited  by  an 
improvement  of  this  harbor.  It  is  now  only  as  a  pleasure  and  health 
resort  that  the  bays  and  adjacent  waters  derive  some  degree  of  impor- 
tance, and  any  improvement  undertaken  would  be  of  benefit  to  pleasuse 
craft  rather  than  for  any  commercial  considerations.  Under  the  circum- 
stances I  do  not  consider  Olearwater  Harbor  as  worthy  of  improvement 
by  the  General  Government. 

Very  respectfolly,  your  obedient  servant, 

W.  H.  H.  Bbnyaurd,- 
Lieut.  Col.y  Corps  of  Engineers. 
Brig.  Gen.  W.  P.  Oraighill, 

Chief  of  Engineers^  V.  S.  A. 


report  of  mr.  j.  w.  sackbtt,  asbistain*  enoinkbr. 

United  Statbs  Engineer  Office, 

St,  Augustinef  Fla,,  January  S,  1897. 

Colonel:  I  have  the  honor  to  submit  the  following  report  of  a  preliminary  exam- 
ination of  Clearwater  Harbor,  Florida,  made  on  Noyember  17, 1896,  in  accordanoe 
with  your  instmctions. 

Clearwater  Harbor  is  a  shallow  sound  on  the  west  coast  of  Florida,  about  20  miles 
north  of  the  entrance  to  Tampa  Bay. 

This  body  of  water  lies  between  the  mainland  and  two  low-lying  islands  called 
Clearwater  Key  and  Sand  Key. 

The  harbor  has  an  average  width  of  If  miles  and  a  length  of  about  10  milos.  It 
connects  with  the  Gulf  of  Mexico  through  St.  Josephs  Bay  adjoining  it  on  the 
north,  through  Big  Pass  between  Hog  Island  and  Clearwater  Key,  and  through 
Little  Pass  between  Clearwater  Key  and  Sand  Key. 

At  the  extreme  southern  end  the  harbor  connects  with  Boca  Ceiga  Bay  through  a 
narrow,  tortuous,  and  shallow  channel  called  "The  Narrows.''  In  the  vicinity  of 
Big  Pass,  and  from  there  to  the  vicinity  of  Little  Pass,  the  harbor  is  much  obstructed 
by  small  islands  and  mud  and  sand  shoals,  through  and  among  which  two  or  more 
well  defined  but  disconnected  channels  pass.  The  main  channel  leading  from  Big 
Pass  has  depths  varying  from  6  to  21  feet.  From  the  vicinity  of  Little  Pass  toward 
the  south  the  harbor  has  an  average  depth  in  the  middle  of  about  6  feet,  gradually 
shoaling  toward  either  shore  and  the  southern  extremity. 

This  harbor  was  made  the  subject  of  a  preliminary  examination  in  October,  1884, 
followed  by  a  survey  made  in  December  of  the  same  year,  reports  of  both  of  which 
are  to  be  found  in  Report  of  Chief  of  Engineers,  1885,  pages  1323  to  1329. 

The  means  of  communication  had  with  commercial  centers  at  that  time  were  by 
steam  and  sailing  vessels  running  to  Cedar  Keys  and  by  overland  route  to  Tampa. 
It  was  deemed  worthy  of  improvement  and  so  reported.  Congress,  however,  failed 
to  appropriate  any  money  for  the  improvement.  A  subseauent  preliminary  examin- 
ation of  this  harbor  made  in  1887,  in  connection  with  Anclote  and  St.  Josephs  bays 
and  the  narrows  into  ]k>ca  Ceiga  Bay,  seemed  to  develop  the  fact  that  at  tnat  time 
improvement  of  the  places  mentioned  was  not  worthy  of  being  undertaken.  Since 
then  the  construction  of  a  railroad  along  this  section  of  the  west  coast  of  Florida 
having  its  southern  terminus  at  St.  Petersburg,  on  Tampa  Bay,  and  connecting  with 
the  principal  railway  systems  of  the  State  in  its  northerly  course,  has  caused  a  mate- 
rial decrease  in  the  amount  of  commerce  carried  on  by  water. 

One  small  schooner  drawing  6  feet  of  water  trades  regularly  between  Mobile,  points 
in  Clearwater  Harbor,  and  the  Manatee  River. 

Mr.  H.  B.  Plant,  president  of  the  Plant  system  of  railways,  has  undertaken  very 
extensive  improvements  at  Belleair,  a  new  town  and  pleasure  resort  on  Clearwater 
Harbor,  about  1  mile  south  of  the  town  of  Clearwater.  It  is  now  as  a  pleasure  and 
health  resort  that  Clearwater  Harbor  and  the  bays  and  sounds  along  that  portion  of 
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the  coast  baye  come  to  be  considered  rather  than  in  a  commercial  lij^ht.  Witli  this 
in  view,  the  improvement  of  the  varioas  channels  seems  to  be  desired,  in  order  to 
better  aocommodate  pleasure  craft.  For  this  purpose  the  project  recommended  ic 
the  report  of  the  Chief  of  Engineers  for  1885,  before  referred  to,  would  fulfill  ali 
reasonable  requirements,  and  it  would  seem  that  a  further  survey  would  be  nnne<*«^ 
sary.  If  it  be  considered  that  further  improvement  would  be  desirable,  the  deep^^u- 
ing  of  one  of  the  channels  leading  into  the  harbor  from  the  Gulf  of  Mexico  necessarily 
claims  attention.  Of  these  channels  there  are  two — one  through  Big  Pass  and  the 
other  through  Little  Pass.  The  available  depth  on  the  bar  at  Big  Pass  is  6  ftM^t  at 
mean  low  water.  There  is  a  trifle  more  at  Little  Pass,  but  the  channel  jnst  insid<- 
the  pass  is  so  obstructed  by  shoals  that  there  is  considerably  less  water  there  than 
at  Big  Pass. 

Up  to  about  eight  years  ago  the  channel  at  Little  Pass  was  better  than  at  Bi^  Pass. 
A  heavv  storm  at  that  time  caused  the  former  to  widen,  and  shoals  formed  in  the 
channel  and  the  harbor  inside.  It  is  doubtful  that  the  channel  through  either  pasi^ 
could  be  permanently  deepened  without  a  system  of  jetty  construction.     •     *     • 

The  accompanying  commercial  statistics,*  furnished  by  the  local  agent  of  the  rail- 
way and  Mr.  H.  W.  Bachman,  a  merchant,  can  be  considered  as  fairly  approxinnate. 
Very  respectfully,  yonr  obedient  servant, 

J.  W.  Sackstt,  Assistant 
Lieut.  Col.  W.  H.  H.  Bbnyaurd, 

Corps  of  Engineers, 


O  ig. 

PRELIMINARY  EXAMINATION  OF  CRYSTAL  RIVER,  FLORIDA. 
[Printed  in  House  Doc.  No.  221,  Fifty-foarth  (Congress,  serond  session.] 

Opfiob  OP  THE  Chief  of  Enoinebrs, 

United  States  Armty, 
WaMngtofij  D.  (7.,  January  26^  1897. 

Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report 
dat<»d  the  4th  instant,  by  Lieut.  Col.  W.  H.  H.  Benyaurd,  Corps  of 
Engineers,  of  the  results  of  a  preliminary  examination  of  Crystsil  Ui ver, 
Florida,  made  to  comply  with  the  provisions  of  the  river  and  harl)or  act 
of  June  3,  1896. 

It  is  the  opinion  of  Colonel  Benyaurd  that  Crystal  Kiver  is  worthy  of 
improvement  by  the  General  Government,  provided  that  the  channel 
to  be  improved  is  found  not  to  contain  rock.  He  therefore  recommends 
that  a  survey,  estimated  to  cost  11,800,  be  made  of  the  river  with  a 
view  to  ascertaining  with  certainty  the  character  of  the  river  bottom 
and  preparing  estimate  of  cost  of  the  improvement  required.  I  concur 
in  his  views  and  recommendations. 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 
Acting  Chief  of  Engineers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


report  op  lieut.  col.  w.  h.  h.  benyaxjrd,  corps  op  engineers. 

United  States  Engii^er  Office, 

8t.  AUgmtinCj  Fla.,  January  4, 1897. 
General:  I  have  the  honor  to  present  the  following  report  on  a  pre- 
liminary examination  of  Crystal  liiver,  Florida,  made  under  my  direc 
tions  by  Lieut  James  J.  Meyler,  Corps  of  Engineers,  in  accordance 
with  the  provisions  of  the  river  and  harbor  act  of  June  3, 1896: 
This  is  the  fourth  examination  that  has  been  made  of  this  stream  with 

•  Not  received. 
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a  view  to  the  improvement  of  the  bar  and  entrance.  The  previous 
examinations  were  made  under  the  direction  of  Major  (now  Lieutenant- 
Oolonel)  Damrell  in  1881,  Captain  Black  in  1889,  and  Major  Hand  bury 
in  1894,  and  the  reports  thereon  will  be  found  in  those  of  the  Chief  of 
!Engineers,  United  States  Army,  for  1882, 1889,  and  1895,  resi>ectively. 

The  reports  of  the  officers  above  referred  to,  while  adverse  to  the 
improvement,  qualified  their  recommendation  by  expressing  their 
opinion  that  the  river  was  not  worthy  of  improvement  at  that  time, 
implying  thereby  that  at  some  future  period  the  improvement  might  be 
considered  necessary. 

The  obstructions  to  the  navigation  of  the  entrance  previously  found 
were  a  rocky  ridge,  some  1,5CK)  feet  across,  and  shell  and  sand  bars, 
through  which  the  channel  had  to  be  cut.  The  expenses  attending  the 
execution  of  this  work  were  deemed  incommensurate  with  the  benefits 
that  would  result  to  commerce.  The  same  obstructions  were  found 
during  the  present  examination,  but  a  channel  was  found  by  Lieutenant 
Meyler  leading  to  the  inner  waters  of  the  river  whereby  the  excavation 
through  the  rocky  reef  could  be  avoided,  and  with  a  comparatively 
little  expense  a  channel  giving  a  depth  of  6  feet  could  be  obtained, 
which  would  be  all  that  is  needed  for  the  present  commercial  necessi- 
ties of  Crystal  Biver.  Once  inside  the  mouth  of  the  river,  there  is  a 
beautiful  stretch  of  water  covering  1,500  feet  in  width,  with  a  depth  of 
16  feet,  to  the  town  of  Crystal  Eiver,  at  the  head  of  navigation,  some  8 
miles  above. 

The  extent  of  country  tributary  to  Crystal  Eiver  is  about  400  square 
miles.  There  is  now  a  fair  amount  of  commerce  on  the  river,  and  this 
would  undoubtedly  be  increased  were  the  channel  through  the  bar  at 
the  entrance  improved.  Considering  all  these  circumstances,  I  deem 
that  Crystal  Biver  is  worthy  of  improvement  by  the  General  Govern- 
ment, providing,  of  course,  that  the  channel  described  by  Lieutenant 
Meyler  is  found  to  be  as  reported,  without  any  rock,  which,  if  found, 
would  greatly  increase  the  cost  of  improvement.  1  therefore  recom- 
mend a  survey  of  the  river  and  entrance,  without  actually  committing 
the  Government  to  the  improvement.  The  estimated  cost  of  such  sur- 
vey is  $1,800. 

Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Bbntaxtbd, 
Lieut.  Vol.y  Corps  of  Ungineers. 

Brig.  Gen.  W.  P.  Cbaiohill, 

Chief  of  Engineers^  U.  8.  A. 


report  of  first  lieut.  james  j.  hxylbr,  corps  of  engineers. 

United  States  Engineer  Office^ 
St.  A%gu9Hne,  Fla.,  December  19, 1896. 

Colonel  :  I  haye  the  honor  to  sabmit  the  following  report  of  a  preliminary  exami- 
nation of  Crystal  River  made  by  me.  In  pursuance  of  InBtractions  receiyed  from 
yon,  I  proceeded  to  the  town  of  Crystal  River,  situated  at  the  head  of  the  stream  of 
that  name,  on  December  10,  1896,  and  made  the  required  examination  of  the  stream 
aud  its  mouth  in  the  Gulf  on  tlie  following  day.  The  river  and  the  shoals  at  its 
mouth  have  been  the  subject  of  three  previous  examinations,  as  follows:  That  of  Mr. 
P.  Robinson,  assistant  engineer,  in  1881;  that  of  Lieut,  (now  Capt.)  D.  D.  GaiUard, 
Corps  of  Engineers,  in  1§^;  and  that  of  Mr.  J.  W.  Saokett,  assistant  enffiueer,  in 
1894 ;  and  I  respectfully  invite  attention  to  their  reports  thereon,  published  in  Chief 
of  Engineers'  Reports  for  1882,  1889,  and  1895,  respectively. 

Crystal  River,  which  lies  about  25  miles  southeast  of  Cedar  Keys,  is  a  fine  stream. 
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averaging  abont  1,500  feet  in  width  and  16  feet  in  depth  thronghoat  its  lei&g:ih.  B 
is  tidal  from  its  mouth  to  its  sonrce,  a  distance  of  aboat  8  miles,  and  rana  in  a  gea- 
erally  westward  direction.  From  the  month,  whore  it  is  divided  into  two  pirnur, 
the  sonth  and  the  main  channel,  to  the  open  Gnlf,  a  distance  of  about  3^  miles,  ti^ 
channel  is  narrow  and  tortuous,  winding  among  numerous  sand  and  shell  bars  and 
oyster  beds. 

In  making  the  examination  of  this  channel,  I  was  very  fortunate  in  hftTing  fit? 
pilot  a  Captain  Paul,  who  undoubtedly  knows  those  waters  better  than  any  other 
man.  He  found  no  difficulty  in  taking  me  over  the  deepest  water  of  the  natnnd 
channel,  and  I  took  soundings  30  feet  apart  along  its  axis  through  oat  the  3^  miks. 
These  soundings  showed  the  existence  of  very  much  the  same  state  of  affaixa  aa  wat 
found  by  my  predecessors  in  their  examinations. 

The  stretch  of  the  river  Just  above  the  mouth  if  produced  would  foUow  a  oonist 
abont  west  by  south,  but  the  channel  from  the  mouth  runs  in  a  generally  north- 
westerly direction  for  abont  2,500  feet  and  then  in  a  generally  southwesterly  direc- 
tion for  about  4^500  feet.  These  two  courses  may  be  considered  the  two  sides  of  a 
triangle,  of  which  the  base  would  lie  on  the  west  by  south  coarse,  tiie  prolongatioii 
of  the  lower  stretch  of  the  river.  The  channel  then  follows  this  base  line  produced 
for  about  5,500  feet  to  the  sap  at  the  entrance  to  Bull  Slough.  Across  Boll  Slongb, 
which  is  aoout  a  mile  wide,  the  course  to  the  deepest  water  across  the  bar  at  tiie 
Gulf  entrance  is  about  west  by  north.  As  shown  by  accompanying  sketoh  *  (A)  this 
gives  four  general  courses  from  Shell  Island,  which  divides  the  mouth  of  the  atream 
into  two  passes  to  the  outer  bar.  Taking  these  courses  in  their  consecutive  order  I 
found  the  following  results : 

Along  the  lirst  course  a  ridge  of  limestone  abont  1,500  feet  wide  and  'with,  a  least 
mean  low-water  depth  of  about  3i  feet.  The  rest  of  this  course  gave  a  least  mean 
low- water  depth  of  5  feet  at  a  few  points,  the  average  being  between  6  and  7  feet. 

The  second  course  showed  about  2,500  feet  of  mud,  sand,  and  shell  bars,  with  s 
least  mean  low- water  depth  of  about  3^  feet.  The  rest  of  the  coarse  gave  6  to  II 
feet  of  water. 

The  third  course  showed  sand  and  shell  bars  and  occasional  lumps,  aggregating  in 
all  about  1,000  feet  in  width  and  with  a  least  depth  of  4  to  4^  feet  at  mean  low 
water.    The  rest  of  the  course  gave  depths  from  6  to  7  foot. 

At  the  gap  at  the  entrance  to  Bull  Slough  the  channel  is  very  narrow  and  deep 
and  the  current  swift.  Across  the  slough  the  depth  of  water  varies  from  6  feet  to  15 
feet,  the  average  being  8  or  9  feet. 

On  returning  from  tne  outer  bar,  Captain*  Paul  informed  me  of  the  existence  of 
deep  water  on  either  side  of  an  oyster  bar,  through  which  a  channel  might  be  cat 
and  the  limestone  ridge  in  the  first  course  avoided.  After  careful  investigation  and 
taking  numerous  soundings  this  water  was  found  as  stated  by  him.  I  then  ran  ovtt 
it,  leaving  the  second  course  at  the  inner  side  of  its  bar  and  rnnnius  right  up  to  the 
oyster  bar.  I  began  sounding  in  8  feet  of  water  (the  tide  being  then  abont  mean 
low  water)  and  hold  a  depth  of  6  feet  or  more  until  within  550  feet  of  the  center  of 
the  bar,  which  lies  above  low  water,  and  is  about  300  feet  across  between  4-foot  con- 
tours. I  then  skirted  the  end  of  the  bar  and  resumed  sounding  on  the  other  aide  of 
it  in  4  feet  of  water. 

From  here  to  Shell  Island  but  one  small  shoal  of  sand  and  mad  was  found,  with  a 
least  depth  of  4  feet  and  width  of  about  150  feet.  I  went  over  this  ground  again 
very  carefully,  and  am  satisfied  that  the  blasting  out  of  a  cut  across  the  limestone 
ridge  in  the  first  course  may  be  avoided  by  a  comparatively  small  amount  of  dredging 
across  the  oyster  bar.  The  pilot  and  the  other  interested  parties  of  Crystal  River, 
who  assisted  me  in  every  way  possible,  state  that  this  passage  ha^ever  been  pointed 
out  before  when  examinations  were  being  made.  In  fact.  Captain  Paul  is  tne  only 
man  in  that  locality  who  is  thoroughly  acquainted  with  the  waters  at  the  entrance, 
and  he  has  unfortunately  always  been  away  at  the  time  of  previous  examinations. 
The  people  of  Crystal  River  are  united  in  asking  for  a  channel  6  feet  deep  and  60 
feet  wide  from  Shell  Island  to  the  Gulf.  Assuming  that  no  rock  will  be  found  under- 
lying the  bars  within  this  6-foot  limit,  such  a  channel  can  be  opened  np  by  dredg- 
ing, and  at  a  comparatively  small  cost. 

I  estimate  that  a  survey  of  the  river  and  its  mouth  would  cost  about  $1,800. 

The  extent  of  country  tributary  to  Crystal  River  Is  about  400  square  miles  and 
the  estimated  population  is  about  2,500.  The  total  business  of  the  town  is  esti- 
mated at  $145,000.  This  includes  an  output  of  6,500  boxes  of  cedar  slats  for  pencils 
by  the  Dixon  Crucible  Company.  The  entire  commerce  of  the  place  is  now  carried 
on  by  railroad,  and  the  freight  rates  are  so  high  as  to  be  actually  prohibitory  in 
many  cases. 


*  Not  printed. 


al 
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I  ttm  indebted  to  tbe  principal  bnaineas  men  of  the  town  for  the  following  com- 
mercial Btatistics  for  the  year  1896 : 


Articles. 


XXPOBTS. 

8,500  oases  cedar  slats,  at  $11 

10, 000  crates  early  TSgetables,  at  $1 

7,000  barrels  fish,  at  |4 

6,000  barrels  oysters,  at  $1.25 

6,000  gallons  oyBters,  at  80  cents 

2,000  barrels  turpentiiie,  at  $12.60 

8,000  barrels  resin,  at  $5 

Totid 

niPOBTB. 

800,000  feet  pine  lomber,  at  $10  per  M 

312  cars  of  cedar  logs 

Creneral  merchandise,  grain,  provisions,  etc . 

Total 


Yalne. 


163,000 


Freight. 


$71,500 

$6,500 

10,000 

5,000 

28,000 

10,500 

7,500 

900 

4,800 

600 

25,000 

2,100 

40,000 

6,800 

146,800 

82,400 

8,000 

600 

60,000 

10,020 

100,000 

12,500 

24,020 


Many  articles  which  conld  be  prodnced  in  great  abundance  are  not  shipped  or 
handled  at  all,  because  the  freight  rates  on  the  railroad  eat  up  all  the  profits.  The 
people  there  claim  that  water  transportation  would  mean  a  saving  to  them  of  33^ 
per  cent  on  freight  at  the  very  lowest  calculation,  and  assuming  that  but  one-half 
of  the  freight  would  be  carried  by  water  in  case  they  had  a  6-foot  channel  at  mean 
low  water,  it  is  evident  that  the  saving  would  even  then  be  more  than  commensurate 
with  the  cost  of  the  improvement.  For  this  reason  I  recommend  the  mouth  of  the 
river  as  worthy  of  improvement  by  the  General  Government. 
Very  respectfully,  your  obedient  servant, 

JAMKS  J.  MSYLER, 

FIret  LUuUf  CprpB  of  £ngineen. 
Lieut.  CoL  W.  H.  H.  Bbnyaurd, 

Corp$  of  Enginoer$. 


O  20. 

PBELDIINART  EXAMINATION  OF  HARBOR  AT  CEDAR  KEYS,  FLORIDA. 
[Printed  in  House  Doc.  No.  347,  Fifty-fourth  Oongiess,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
WMhingtony  Z>.  C,  January  37 j  1897. 

Sir:  I  have  tbe  honor  to  submit  the  accompanyiDg  copy  of  report, 
dated  January  4, 1897,  by  Lieut.  Col.  W.  H.  H.  Benyaurd,  Corps  of 
Engineers,  of  the  results  of  a  preliminary  examination  of  harbor  at 
Cedar  Keys,  Florida,  made  to  comply  with  the  provisions  of  the  river 
and  harbor  act  of  June  3, 1896. 

For  the  reasons  given  Colonel  Benyaurd  is  of  the  opinion,  which  is 
concurred  in  by  me,  that  the  harbor  at  Cedar  Keys  is  not  worthy  of 
improvement  by  the  General  Government. 

Very  respectftdly,  your  obedient  servant, 

A.  Mackenzie, 
Acting  Chief  of  Engineers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 
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beport  of  lieut.  col.  w.  h.  h.  benyaurd,  corps  of  £nain££rs. 

United  States  Engineer  Office, 

St  AugustinCy  Fla.y  January  4j  1897. 

Oenebax.:  I  have  the  honor  to  present  the  following  report  on  the 
preliminary  examination  of  the  harbor  of  Cedar  Keys,  Fla.,  in  compli- 
ance with  the  provisions  of  the  river  and  harbor  act  of  June  3  last 
The  examination  was  made  under  my  direction  by  Lieut.  James  J. 
Meyler,  Corps  of  Engineers,  whose  report  is  appended. 

Between  the  years  1872  and  1890  appropriations  aggregating  $104,500 
were  made  by  Congress  for  the  improvement  of  this  harbor  by  dredging 
the  channel.  In  1892  the  officer  in  charge  of  this  district  reconmiended 
that  the  improvement  of  Cedar  Keys  be  discontinued  nntil  an  increased 
commerce,  actual  or  fairly  prospective,  would  make  further  improve- 
ment necessary. 

Lieutenant  Meyler's  report  gives  in  detail  the  present  state  of  the 
channels,  which,  under  ordinary  conditions,  appears  to  be  all  that  is 
necessary  for  the  present  commercial  demands  of  Cedar  Keys.  There 
has  been  no  increase  in  the  commerce  of  this  place  for  a  number  of 
years,  and  there  appears  to  be  nothing  that  would  warrant  any  pros- 
pective increase  sufficient  to  demand  that  the  improvement  be  again 
taken  up.  Under  these  views,  I  am  compelled  to  report  that  the 
harbor  of  Cedar  Keys  is  not  worthy  of  improvement  by  the  General 
Government. 

Yery  respectfully,  your  obedient  servant, 

W.  H.  H.  Benyaubd, 
Lieut,  Gohy  Corps  of  Engineers, 
Brig.  Gen.  W.  P.  Craiohill, 

Chief  of  Engineers^  U.  8.  A. 


report  of  first  lieut.  james  j.  meyler;  corps  of  engineers. 

United  States  Engineer  Office, 
St,  AugH8i\ne,  Fla.,  December  18, 1896. 

Colonel  :  I  have  the  honor  to  report  that,  in  oompliance  with  instructions  received 
from  ^011, 1  proceeded  to  Cedar  Keys,  and  on  December  8  and  9  made  a  preliminaiy 
examination  of  the  harbor  of  that  place. 

I  found  that  much  uncertainty  existed  in  the  minds  of  those  interested  in  the 
improvement  at  this  locality  as  to  the  extent  and  direction  in  which  it  was  most 
needed.  Some  contended  that  further  deepening  of  the  cuts  and  channels  in  the 
harbor  was  desired,  while  others  stated  that  the  resolution  was  intondecLto  cover  an 
examination  of  the  waters  in  the  ioside  passage,  between  Cedar  Keys  Harbor  and 
the  mouth  of  the  Suwanee  River.  In  this  latter  case  the  necessary  improvements 
would  be  confined  principally  to  the  shoals  at  Derrick  Island  Gap,  about  7  miles 
from  Cedar  Keys  and  about  halfway  between  the  town  and  the  mouth  of  the  river. 

I  accordingly  made  examination  of  both  waterways.  I  had  an  excellent  man  to 
act  as  pilot  for  me,  a  Captain  Wilson,  who  probably  is  better  acquainted  with  the 
channels  in  that  vicinity  than  any  other  person.  He  found  no  difficulty  in  taking 
me  over  the  best  water  in  the  natural  channels  and  in  the  cuts  made  by  the  Govern- 
ment across  the  Middle  Ground  Shoal,  the  shoal  near  Buoy  No.  12,  and  that  acn)8s 
the  bar  at  the  entrance  from  the  Gulf.  Numerous  soundings  taken  along  the  axis  of 
the  channel  showed  that  very  little,  if  any,  deteri«ration  had  taken  place  in  the  cuts 
made  some  years  ago.  In  fact,  no  doubt  exists  as  to  the  continual  deepening  of  the 
cut  across  the  outer  bar.  Both  Captain  Wilson  and  Captain  Crevasse,  of  the  Suteanee 
Belle,  which  plies  the  Suwanee  River,  told  me  of  boats  they  had  piloted  across  the 
bar  in  late  years  at  comparatively  low  tide  drawing  as  much  as  1^  feet  of  water. 
The  out  across  it  was  made  several  years  ago  and  12  feet  was  the  depth  obtained.  A 
depth  of  9i  to  10  feet  was  obtained  in  the  cuts  across  the  Middle  Ground  and  the 
shoals  lying  between  the  Middle  Ground  and  the  southern  point  of  Sea  Horse  Key, 
and  the  soundings  taken  showed  that  such  depth  yet  existed,  even  after  several  years 
of  practical  disuse  of  the  channel. 

The  soundings  taken  at  Derrick  Island  Gap  showed  a  similar  state  of  affairs.    In 
the  act  approved  September  19, 1890,  an  appropriation  of  $2,500  was  made  for  Cedar 
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Keys  Harbor^  with  tho  provision  that  a  portion  could  be  expended  at  Derrick  Island 
Gap,  on  the  inside  passage  to  the  Snwanee  Basin.  Under  the  approved  project, 
-wliicli  was  to  obtain  a  5- foot  channel  at  mean  low  water  from  Cedar  Keys  to  the 
mouUi  of  the  Snwanee,  a  channel  was  dredged  at  Derrick  Island  Gap  1.196  feet  long, 
37-}-  feet  'wide,  and  6  feet  deep.  Soundings  along  the  axis  of  the  cut  showed  a  least 
depth  at  present  of  5^  feet  at  mean  low  water  thronehout  the  cut.  The  only  trouble 
found  with  this  cut  was  its  narrowness,  which,  with  the  fact  that  the  stakes  which 
marked  out  the  cut  were  nearly  all  blown  do\^  in  the  great  storm  of  September  29 
la.st,  made  it  extremely  difficult  to  pick  out  the  channel  on  either  side  of  the  gap. 

The  same  may  be  said  of  the  cut  across  the  Middle  Ground  and  the  shoals  beyond 
it.  it  is  quite  possible  that  that  storm,  which  flooded  the  town  of  Cedar  Keys  to  a 
depth  of  3  to  4  feet  and  destroyed  portions  of  the  railroad  track  and  bed  for  a  dlB- 
tance  of  6  miles  from  town,  may,  by  backing  up  such  an  enormous  body  of  water, 
have  caused  the  slight  decrease  in  depth  found  m  the  different  cuts. 

The  commerce  carried  on  in  Cedar  Keys  Harbor  has  been  very  slight  for  several 
years.     Since  1888  it  has  shown  no  sign  whatever  of  increase.    However,  it  is  con- 
tended by  some  of  those  interested  that  if  the  Government  were  to  improve  the 
channels  from  the  town  to  the  outer  bar  to  a  depth  of  13  or  14  feet,  so  as  to  admit  of 
the  entrance  of  vessels  of  greater  draft,  the  town  would  soon  resume  its  old-time 
importance  of  the  period  when  it  was  the  most  southern  railroad  terminus  on  the- 
west  coast  of  Florida.    The  same  parties  admit  that  they  can  not  hold  out  the 
inducement  of  present  commercial  needs  to  warrant  the  Government  in  taking  up 
further  improvements  of  the  harbor  proper.    Those  who  advocate  further  improve- 
ments of  the  inside  passage  to  the  Suwanee  River  are  mu^li  more  reasonable  in  their 
demands.    An  increase  in  width  of  cut  at  Derrick  Island  Gap  would  be  desirable, 
though  not  at  all  necessary  for  the  present  water  traffic  through  it,  which  is  carried 
on  iu  light-draft  vessels,  for  which  the  existing  channels  affbra  ample  facilities.    It 
is  claimed  that  increased  depths  would  facilitate  the  shipment  of  larger  amounts  of 
phosphate  from  the  lower  Suwanee  section,  as  well  as  a  very  much  larger  shipment 
of  cedar  and  pine  lumber  and  timber.    In  all  cases  those  who  claim  that  they  are 
entitled  to  further  harbor  improvements  by  the  General  Government  base  their 
(•laims  on  the  prospective,  not  the  present,  demands  of  commerce,  but  in  my  opinion 
these  demands  are  entirely  too  uncertain  and  of  too  distant  a  future  to  warrant  the 
Government  in  making  further  improvements. 
Very  respectfully,  your  obedient  servant, 

James  J.  Mbylbr, 
First  Lieut,,  Corps  of  Engineers, 
Lieut.  Col.  W.  H.  H.  Benyaurd, 

Cwps  of  Engineers,  U.  8,  A, 


0  2Z. 

SURVEY  AT  PALM  BEACH,  FLORIDA. 
[Printed  in  House  Doc.  No.  292,  Fifty-Fourth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  0.,  February  11^  1897. 

Sir  :  I  liave  the  honor  to  submit  the  accompanying  copy  of  report  of 
January  23, 1897,  with  map,  by  Lieut.  Col.  W.  H.  H.  Benyaurd,  Corps 
of  Engineers,  of  the  results  of  a  survey  at  Palmbeach,  Fla.,  provided 
for  by  the  river  and  harbor  act  of  June  3, 1896. 

The  plan  presented  contemplates  the  construction  of  a  breakwater  on 
the  reef  (the  only  location  practicable  within  limits  of  cost)  extending 
some  200  or  300  feet  northward  of  the  ocean  pier  and  southward  some 
1,000  to  1,500  feet,  a  cut  through  the  reef  near  and  beyond  the  southerly 
end  of  the  breakwater,  and  the  dredging  of  a  basin  inside.  The  total 
estimated  cost  of  this  work  as  given  by  Colonel  Benyaurd  is  $G00,000« 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Oen,,  Chief  of  EngineerSj  U.  8.  Army. 

Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 
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report  op  lieut.  ool.  w.  h.  h.  benyaurd,  corps  of  engii^teers. 

United  States  Engineer  Office, 

i^t  Atigustiiie^  Fld.y  January  23<f  1897. 

General:  I  have  the  honor  to  present  the  following  report  on  the 
survey  of  Falmbeach,  Fla.,  in  compliance  with  the  provisions  of  the 
river  and  harbor  act  of  June  3, 1890 : 

Under  date  of  May  1,  1890,  a  report  was  rendered  by  me  npon  a 
survey  of  the  locality  now  under  consideration,  and  a  project  was  sub- 
mitted for  a  breakwater  along  the  line  of  the  reef  and  outside,  which, 
with  a  dredged  interior  basin,  would,  it  was  thought,  meet  the  reqaire 
meuts  of  the  commerce  that  was  claimed  would  seek  an  inlet  and  outlet 
at  Palmbeach.  The  cost  of  the  improvement  recommended  was  so  grreat, 
however,  that  it  was  considered  inadvisable  to  present  the  project  for 
the  consideration  of  Congress. 

The  present  survey  had  for  its  object  a  reconsideration  of  the  matter 
for  the  purpose  of  presenting  a  plan  for  the  construction  of  a  break- 
water and  an  interior  dredged  basin,  which,  it  was  thought  by  the 
projectors  of  the  enterprise,  would,  at  less  cost  than  the  plan  formerly 
presented,  subserve  all  needful  purposes  of  the  commerce  of  Palm- 
beach. 

The  survey  formerly  made  covered  an  area  of  about  3  J  miles  long, 
extending  from  the  ocean  pier  northward  8,300  feet,  southward,  ll,.j<iO 
feet,  and  extending  seaward  about  three-fourths  of  a  mile.  The 
information  derived  from  that  survey  was  so  complete  that  it  was  not 
deemed  necessary  to  undertake  additional  lieldwork,  but  only  to  carry 
to  completion  the  field  notes  and  charts  of  the  former  survey. 

An  inspection  of  the  chart  formerly  presented  shows  the  existence  of 
a  rocky  reef  extending  up  and  down  the  coast  (at  the  particular  location 
in  questiou),  the  crest  of  which  lies  about  1,000  feet  beyond  the  low- 
water  line  on  shore  in  the  vicinity  of  the  pier.  The  width  of  the  reef 
appears  to  be  from  200  to  300  feet.  From  the  pier  northward  this  reef 
approaches  the  shore  line,  into  which  it  merges  in  an  irregular  manner, 
at  a  distance  of  about  7,000  feet.  Southward  from  the  pier  the  shore 
line  approaches  the  reef,  so  that  at  a  point  2,200  feet  distant  the  low- 
water  line  is  900  feet  from  the  crest  of  the  reef,  and  at  a  point  2,800 
feet  farther  southward  it  is  750  feet.  From  the  last  point  the  reef  and 
the  shore  line  are  approximately  parallel  for  a  distance  of  about  2,000 
feet,  when  the  reef  begins  to  stt)proach  the  shore. 

To  the  northward  of  the  pier  the  area  included  within  the  12-foot 
contour  is  about  7^  acres.  This  area  is  triangular  in  shape,  with  a 
base  along  the  line  of  the  pier  of  about  500  feet  and  an  extension 
northward  of  about  1,200  feet.  The  greatest  depth  in  this  area  is  l^ 
feet,  except  immediately  adjacent  to  the  outer  angle,  where  a  depth  of 
15}  feet  is  found. 

The  area  south  of  the  pier  between  the  reef  and  the  shore  line,  in 
excess  of  12  feet  in  depth,  is  continuous  for  a  distance  of  8,800  feet  and 
contains  about  60  acres.  At  tlie  site  of  the  pier  this  area  is  500  feet 
wide,  but  proceeding  southward  it  decreases  in  width  so  that  at  a  point 
distant  about  3,000  feet  it  is  only  about  200  feet  wide.  Continuing 
southward  it  maintains  a  width  v<irying  from  200  to  300  feet  for  a  dis- 
tance of  2,500  feet  before  it  narrows  to  150  feet. 

The  depth  of  water  along  the  line  of  the  reef  is  comparatively  uni- 
form; throughout  the  greater  portion  of  its  length  it  does  not  vary  a 
foot  more  nor  a  foot  less  than  7}  feet. 
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The  pier  i»  about  1,500  feet  long,  so  that  it  extends  beyond  the  crest 
of  the  reef  some  500  feet. 

Thei  construction  of  a  breakwater  so  as  to  afford  a  harbor  outside  of 
the  reef  and  thereby  give  protection  to  the  pier  or  wharf  must,  by 
reason  of  great  depths,  be  considered  impracticable  on  account  of  the 
great  expense  attending  such  a  construction,  and  not  worthy  of  consid- 
eration when  the  commercial  interests  involved  are  taken  into  account* 

The  question  of  improvement  and  construction  is  then  tor  a  structure 
along  the  line  of  the  reef. 

In  a  letter*  to  the  Secretary  of  War,  Qnder  date  of  August  18,  last, 
Mr.  H.  M.  Flagler,  president  of  the  Florida  East  Ooast  Railway  Oom- 
pany,  outlined  a  plan  of  improvement  which  he  considered  would  accom* 
modate  the  present  shipping,  and  offer  a  roadstead  in  stormy  weather. 
The  suggestion  was  to  build  a  breakwater  on  the  reef,  extending  some 
200  or  300  feet  northward  of  the  ocean  pier,  and  southward  some  1,000 
to  1,500  feet;  to  make  a  cut  through  the  reef  near  and  beyond  the 
southerly  end  of  the  breakwater,  and  to  dredge  a  basin  inside.  Assum- 
ing the  cross  section  of  the  breakwater  first  designed  for  this  locality, 
viz,  height  10  feet  above  mean  low  water  with  a  thickness  on  top  of  20 
feet,  and  with  slopes  seaward  and  shoreward  of  one  and  a  half  on  one 
and  one  on  one,  respectively,  there  would  be  required  about  75,000  tons 
of  large  rock  for  the  indicated  length.  That  amount  with  the  dredging, 
it  is  estimated)  would  cost  approximately  as  follows: 

75,000  tons  large  rock $375,000 

50,000  cubic  yards  rock  blasted  and  dredged 150,000 

60/JOO  cubic  yards  inside  dredging,  at  25  cents 15,000 

Contingencies  15  per  cent 60,000 

Total ; 000,000 

The  dredging  is  for  the  purpose  of  giving  a  depth  of  15  feet  at  mean 
low  water  in  the  basin  south  of  the  pier,  and  the  proposed  cut  through 
the  reef  is  taken  at  the  same  depth. 

While  this  construction  would  in  a  measure  serve  the  purpose  of  par- 
tially protecting  that  portion  of  the  pier  inside  the  reef  and  offer  partial 
shelter  to  light-draft  vessels,  it  would  not  subserve  the  purposes  of  a 
larg^  foreign  trade,  such  as  was  considered  would  make  an  entry  at 
Falmbeach.  It  would  only  be  a  question  of  a  short  time  when  the  utility 
of  the  small  harbor  offered  by  the  above  construction  would  be  destroyed 
by  the  accumulation  of  sand  brought  into  it  by  the  well-known  action 
of  the  waves  from  both  the  north  and  the  south. 

From  a  study  of  the  charts  of  the  survey  it  is  evident  that  the  only 
location  for  a  breakwater  is  along  the  line  of  the  reef;  that  is,  within 
practicable  limits  of  expense.  The  limited  distance  of  the  reef  from  the 
shore  and  the  depths  would  give  a  very  contracted  anchorage  and  a 
limited  wharf  extension.  Of  course,  to  provide  a  greater  area  the  break- 
water could  be  extended  northward  and  southward,  and  one  can  judge 
of  the  cost  of  the  extension  and  of  the  necessary  dredging  by  reference  to 
the  estimates  above  presented.  To  simply  extend  the  breakwater  along 
the  reef  would  not  alter  the  other  conditions  as  regards  the  danger  of 
silting  up  the  interior  basin.  A  long,  narrow  shelter  would  in  this  man- 
ner be  constructed,  but  it  must  be  considered  that  the  proximity  of  the 
reef  to  the  shore  would  render  it  dangerous  for  a  vessel  to  attempt  to 
make  the  anchorage  in  a  storm. 

If  the  breakwater  be  extended  along  the  reef  beyond  the  limits 
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above  mentioned,  each  100  feet  would  cost  approximately  $24,000,  and 
for  a  like  length  of  dredged  area  inside  the  approximate  estimate  would 
be  $3,600.  The  additional  cost  of  reaching  the  shore  and  making  a 
basin  that  would  be  protected  against  the  movement  of  sand  would 
depend  upon  the  locality  selected  for  this  extension  shoreward;  and 
the  construction  being  in  much  deeper  water  than  that  on  the  line  of 
the  reef,  would  necessarily  be  much  more  expensive. 

*  *  *  An  inquiry  of  the  deputy  collector  of  customs  as  to  the  com- 
merce of  Falmbeach  develops  the  following  trade  between  the  date  of 
the  establishment  of  the  port  in  January,  1896,  to  the  30th  of  !N^oveniber: 

British  steamer  Northumberland ,  net  tonnage  519  tons,  entered  and 
cleared  twenty-six  times;  engaged  mainly  in  transporting  tourists  to 
and  from  Nassau. 

American  schooner  Drummond^  net  tonnage  15  tons,  entered  and 
cleared  once. 

American  schooner  JUTanafee,  net  tonnage  29  tons,  entered  and  cleared 
once. 

The  following,  which  did  not  have  to  enter  or  clear  at  the  custom-house, 
also  arrived  and  departed :  U.  S.  S.  Raleigh^  tug  Martha  Helen,  tug  Three 
Friends^  and  several  yachts,  of  which  no  record  had  to  be  kept. 

There  is  transmitted,  herewith,  a  chart  of  the  sui*vey  of  Palmbeach. 
Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Benyaurd, 
Lieiit.  Col.^  CorpH  of  HJngineers, 
Brig.  Gen.  W.  P.  Oeaighill, 

Chief  of  EngineerSj  U.  8.  A. 


O  22. 

SURVEY  OF  BISCAYNE  BAY,  FLORIDA. 
[Printed  in  House  Doo.  No.  295,  Fifty-fonrtli  Congress,  seoond  session.] 

Office  of  the  Chief  of  Enginebbs, 

United  States  Army, 
Washington^  JD.  C,  February  11,  1897. 

Sib:  I  have  the  honor  to  submit  the  accompanying  copy  of  reiH>rt, 
dated  January  31,  1897,  with  two  maps,*  by  Lieut.  Col.  W.  fl.  H.  Ben- 
yaurd.  Corps  of  Engineers,  of  the  results  of  a  survey  of  Biscayne  Bay, 
Florida,  made  to  comply  with  the  provisions  of  the  river  and  harbor  act 
of  June  3, 1896. 

The  plan  of  improvement  presented  provides  for  a  channel  along  the 
line  of  the  present  buoyed  channel  at  Cape  Florida  entrance  12  feet 
deep  into  the  anchorage  ground  inside  the  shoals  and  10  feet  deep 
thence  to  Miami,  with  widths  of  500  feet  on  the  outer  shoal,  300  feet 
along  the  inside  portion  of  the  outer  shoal  and  through  the  inner  shoal 
to  the  anchorage,  and  150  feet  thence  to  Miami.  The  cost  is  estimated 
at  $239,000.  A  channel  of  similar  widths  and  a  depth  of  12  feet  through- 
out would  cost  $845,000. 

Yery  respectfully,  your  obedient  servant, 

John  M.  Welson, 
Brig.  Oen.,  Chief  of  Engineers^  V.  8.  Army. 

Hoii.  Daniel  S.  Lamont, 

Secretary  of  War. 


*  Not  reprinted.    Printed  in  HouBe  Doc.  No.  295,  Fifty-fourth  Congress^  second 
seBBion. 


APPENDIX   0 — REPORT   OP   LIEUT.  COL.  BENYAURD.       1589 

bepost  op  lieut.  ool.  w.  h.  h.  benyaurd,  corps  of  engineers. 

United  States  Engineer  Office, 

St.  Augustine^  Fla,^  January  31, 1897. 

General  :  I  have  the  honor  to  present  the  following  report  on  a  sur- 
vey of  Biscayne  Bay,  Florida,  made  in  compliance  with  the  river  and 
harbor  act  of  June  3, 1896 : 

The  preliminary  examination  of  the  bay  was  made  by  Mf^j.  Thomas 
H.  Handbury,  Oorps  of  Engineers,  and  the  report  thereon  will  be  found 
in  the  Eeport  of  the  Chief  of  Engineers,  United  States  Army,  for  1895, 
page  1567  et  seq.  From  this  report  it  appears  that  Biscayne  Bay  is 
some  36  miles  in  length,  with  an  average  width  of  6  miles,  and  has  an 
approximate  area  of  216  square  miles.  Over  fully  one-half  of  this  area 
there  is  a  low-water  depth  of  6  feet  and  less;  over  the  remaining  half 
the  average  is  not  above  10  feet.  Several  small  streams  that  take  their 
rise  in  the  Everglades  to  the  westward  empty  into  the  bay.  The  most 
considerable  of  these  is  the  Miami  Eiver,  at  the  mouth  of  which  is  the 
site  of  old  Fort  Dallas. 

The  Florida  East  Coast  Eailway  Company  has,  to  some  extent, 
improved  the  channel  depth  and  width  of  this  little  stream  and  carried 
the  improvement  jpto  the  bay  for  a  distance  of  some  2  miles.  This 
improvement  will  be  referred  to  hereafter.  The  east  side  of  the  bay  is 
limited  throughout  its  entire  length  by  coral  reefs  that  have  risen  from 
the  ocean  bed.  Through  this  line  of  reefs  or  keys  there  are  several 
openings,  by  means  of  which  communication  is  had  between  the  bay 
and  the  ocean.  Outside  and  beyond  the  line  of  keys,  at  a  distance  of 
about  3  miles,  and  running  nearly  parallel  thereto,  there  is  a  second  line 
of  detached  coral  rocks  that  are  just  awash  at  high  water.  The  water 
between  these  two  lines  is  known  as  Hawk  Channel,  and  is  used  as  a 
passageway  for  steamers  from  Miami  to  Key  West  by  way  of  the  Cape 
Florida  Entrance. 

The  entrance  to  Biscayne  Bay  from  this  inner  passage  or  from  the 
ocean  may  be  made  through  three  ^^cuts"  by  light  draft  vessels,  though 
the  most  southern  passage  affords  the  best  water.  Starting  ^om  the 
northward,  these  three  entrances  are  Norris  Cut,  Bear  Cut,  and  Cape 
Florida  Entrance.    They  are  described  by  Major  Handbury  as  follows: 

Norris  Cat  is  the  most  northerly  of  these  entrances,  and  is  the  first  to  separate 
the  keys  from  the  mainland.  It  is  about  one-qnarter  of  a  mile  in  width,  and  has 
npon  its  bar  at  low  water  about  4  feet.  I  was  told,  by  reliable  persons  well 
acquainted  with  these  waters,  that  there  is  a  reef  under  this  bar  with  about  2  feet 
of  sand  npon  it.  This  would  make  6  feet  the  maximum  depth  that  could  be  obtained 
withont  recourse  to  blastins^.  I  had  no  means  of  ascertaining  how  wide  this  reef 
is.  Within  the  cut,  and  in  tne  shoal  inside,  there  is  a  narrow  channel  about  a  mile 
in  length,  having  a  depth  from  6  to  8  feet.  The  water  then  shoals  up,  and  for  the 
next  2  miles,  going  toward  the  interior  of  the  bay,  there  is  an  average  depth  of 
about  3  feet.  The  month  of  the  Miami  River  is  directly  opposite  this  cut.  Near  it 
there  is  a  narrow  channel  in  the  bay  having  a  depth  of  7  feet.  The  best  water  to 
be  found  within  the  bay  and  a  range  of  3  mUes  from  the  mouth  of  the  cut  does  not 
exceed  8  feet. 

Bear  Cut  is  1}  miles  to  the  southward  of  Norris  Cut  and  separated  from  it  by  a  low 
island,  called  Virginia  Key.  It  is  about  one-half  a  mile  in  width  and  has  upon  its 
bar  a  low- water  depth  of  4  feet.  I  was  told  that  there  is  a  rock  reef  8  feet  below 
the  low  water  on  this  bar,  covered  with  about  4  feet  of  sand.  Eight  feet,  then,  is 
the  limit  of  the  depth  that  can  be  expected  over  this  bar,  without  recourse  to  blasting. 
The  width  of  the  reef  was  not  ascertained. 

From  the  bar  there  is  a  narrow  channel  about  3  miles  in  length  leading  into  tlie 
bay.  Throuf^h  this  10  feet  could  be  carried,  with  very  little  improvement  of  its 
present  condition,  into  the  bay,  where  the  same  depth  is  fomid.  If  the  difficulty  at 
the  bar  were  removed  this  would  be  a  very  accessible  and  desirable  route  for  vessels 
passing  between  the  bay  and  Hawk  Channel. 

About  4  miles  to  the  southward  of  Bear  Cut  and  at  the  lower  end  of  Key  Biscayne 
we  find  Cape  Florida.    Immediately  below  this  point  there  are  three  narrow  channels 
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making  in  across  the  low  sand  flats  that  here  cover  the  coral  reef.  Tfarong^h  these, 
depths  of  10  and  12  feet  can  be  carried  into  the  bay  to  where  there  is  the  aame 
depth,  bat  in  order  to  get  into  either  one  from  the  Hawk  Channel  a  tortnoas  coarse 
over  a  shoal  flat^  having  about  8  feet  limit  upon  it,  must  be  gone  over.  By  this 
course  the  distance  is  about  9  miles.  The  most  direct  course  would  be  about  4  miles, 
but  over  tbis  there  is  a  less  depth  of  water.  A  small  amount  of  dredging  zni^bt 
give  11  feet  over  tbis  course,  but  owing  to  the  exposed  iocation  of  the  shoal  and  the 
attendant  circumstances  of  light  sands  and  prevailing  storms  it  could  not  be  expected 
that  the  dredged  cut  would  maintain  itself.  Permanent  works,  such  as  training 
dikes  or  jetties,  would  be  impracticable,  as  their  cost  would  be  out  of  proportion  to 
the  benefits  to  be  derived  from  them. 

My  observation  and  study  of  the  country  bordering  Biscayne  Bay  lead  me  to  snp- 
pose  that  the  bottom  of  the  bay  throughout  its  whole  extent  is  a  coral-rock  forma- 
tion, similar  to  that  between  its  western  shore  and  the  Everglades,  not  always  level, 
but  containing  depressions  which  are  filled  with  sand.  This  being  the  case,  the 
prospects  for  improving  much  beyond  tbeir  present  depths  any  portion  of  the  bay  or 
either  of  the  outs  leading  into  it  are  not  very  encouraging.  A  series  of  borings  will 
be  necessary  to  ascertain  at  what  depth  rock  is  to  be  &nnd. 

•  •••*•  • 

Under  the  provisions  of  the  act  of  June  3  an  allotment  of  $2,500  was 
made  for  this  survey.  The  general  operations  were  under  the  direction 
of  Mr.  J.  W.  Sackett,  whose  report  is  appended.  The  direct  field  work, 
borings,  etc.,  were  conducted  by  Otto  Bie,  with  the  aid  of  the  force 
attached  to  the  U,  S.  S.  Suwanee, 

*  •  •  The  main  entrance  of  the  bay,  the  one  buoyed  and  marked 
for  vessels  by  the  Light-House  Establishment,  is  at  Cape  Florida,  and 
has,  with  a  few  exceptions,  a  depth  of  from  10  to  12  feet  throughout. 
The  excepted  portions  are  in  a  basin  lying  inside  the  outer  reef.  This 
basin  is  protected  by  outlying  shoals,  and  appeared  much  more /suscepti- 
ble to  improvement  than  the  entrance  at  Bear  Cut  or  Norris  Cut.  •  •  • 
Upon  due  consideration,  that  channel  through  the  Cape  Florida  Entrance 
appeared  to  be  the  one  most  desirable  to  have  improved  in  the  interests 
of  the  commerce  and  shipping  that  sought  an  entrance  and  exit  from 
Biscayne  Bay. 

This  selection  seemed  to  be  in  the  line  of  the  wishes  of  the  interests 
involved,  as  indicated  in  a  letter  of  H,  M.  Flagler  to  the  Secretary  of 
War,  which  is  appended.  This  letter  relates  to  contemplated  improve- 
ments at  Palmbeach  and  at  Biscayne  Bay,  and  appears  to  indicate  that 
the  improvement  undertaken  by  the  Florida  East  Coast  Railway  Com- 
pany was  for  the  improvement  of  the  channel  from  Miami  (the  terminus 
of  the  railroad)  to  the  entrance  at  Cape  Florida,  the  desire  being  to 
obtain  a  channel  from  12  to  15  feet  between  those  two  points. 

•  •••••  • 

The  preliminary  survey  made  in  April,  1896,  developed  the  fact  that 
it  was  impracticable  to  improve  the  channel  leading  into  and  through 
Biscayne  Bay  to  a  depth  in  excess  of  12  feet  within  any  ordinary  limits 
of  expense,  and  considering  the  amount  of  commerce  involved  this 
depth  was  deemed  sufficient.  This  view  might  be  further  supx)lemented 
by  the  fact  that  the  improvements  undertaken  by  the  railway  company 
in  the  channel  lending  to  Miami  Eiver  and  in  the  river  itself,  for  the 
accommodation  of  its  trade,  did  not  even  come  up  to  this  requirement 
of  depth.  These  facts  were  borne  in  mind  in  making  the  recent  survey. 
•  *  ♦  With  a  depth  not  to  exceed  12  feet  it  is  believed  the  Cape 
Florida  is  the  better  route.  •  •  •  Should  the  interests  of  commerce 
ever  demand  channels  of  15  or  even  18  feet  leading  into  the  mouth  of 
Miami  Biver,  the  most  favorable  location,  as  stated,  would  possibly  be 
through  Norris  Cut. 

•  •••••• 

The  survey  made  covered  an  area  of  about  21  square  miles  in  the 
vicinity  of  Cape  Florida  in  addition  to  the  ground  covered  by  the  snr- 


APPENDIX   0 ^EEPOBT  OF   LIEUT.  COL.  BENYAURD.       1591 

veys  in  the  vicinity  of  Miami  Biver.  Oharts  of  both  of  these  sarveya 
are  submitted  herewith.  That  of  Gape  Florida  is  on  a  scale  of  1 :  10000, 
that  of  Miami  Biver,  1 :  5000. 

In  considering  the  question  of  the  channel  from  Gape  Florida  to  Miami 
Kiver  the  survey  showed  no  changes  from  the  charte  of  the  Goast  Sur- 
vey, excepting  the  channel  in  the  Miami  Biver  and  to  the  southward, 
dredged  by  the  railway  company.  The  dredged  channel  was  carriea 
from  the  9-foot  contour,  at  the  upper  end  of  the  bay,  into  the  river,  and 
some  shoals  in  the  river  were  removed  so  that  a  depth  of  11  feet  was 
afforded  at  a  number  of  places.  This  dredged  depth  is  understood  not 
to  have  been  fully  maintained,  as  shoaling  of  the  channel  has  been 
rei)orted  at  several  points  in  the  river  and  in  the  bay. 

A  study  of  the  maps  of  the  surveys  seems  to  indicate  the  most  feasible 
project  to  be  the  formation  of  a  channel  of  12  feet  depth  and  of  ample 
widthfrom  the  deep  watereastof  Gape  Florida  into  BiscayneBay  through 
the  present  channel  to  an  anchorage  ground  inside,  in  which  there  is 
an  area  7,000  feet  long  and  averaging  1,700  feet  wide,  having  a  depth 
in  excess  of  15  feet.  The  present  available  depth  throughout  the  basin 
of  Biscayne  Bay  is  10  feet,  though  there  are  large  areas  where  11  to  12 
feet  are  found.  The  present  channel  dredged  in  the  Miami  Biver  and 
in  the  immediate  channel  outside  may  be  considered  as  giving  a  width 
of  60  feet  and  a  depth  of  9  feet. 

The  following  estimate  is  presented  for  a  channel  along  the  line  of 
the  present  buoyed  channel  at  Gape  Florida  Entrance  12  feet  deep  into 
the  anchorage  ground  inside  the  shoals  and  10  feet  deep  thence  to  Miami ; 
500  feet  wide  on  the  outer  shoal,  300  feet  along  the  inside  portion  of 
the  outer  shoal,  300  feet  wide  through  the  inner  shoal  to  the  anchorage, 
and  150  feet  thence  to  Miami: 

315,000  cable  yards  of  sand,  at  30  cents $94,500 

240,000  cable  yards  of  sand,  at  20  cents 48,000 

26,000  cnbic  yards  of  rock,  at  $2.50 65,000 

Engineering  and  contingencies,  about  15  per  cent 31, 500 

a 

Total 239,000 

To  make  the  channel  12  feet  deep  throughout,  otherwise  of  same 
dimensions,  the  cost  would  be  increased  to  $845,000. 

As  before  stated,  it  was  not  known  until  after  the  survey  was  com- 
plete that  it  was  desired  that  estimates  should  be  presented  for  chan- 
nel depths  of  15  and  18  feet  over  a  width  of  150  feet.  It  may  be 
incidentally  mentioned  that  such  a  width  is  considered  too  small  for 
the  depths  mentioned. 

From  the  information  at  hand  ai)proximate  estimates  for  the  amount 
of  material  to  be  removed  for  the  desired  channel  through  Korris  Gut 
can  be  presented,  though  there  may  be  some  question  as  to  the  amount 
of  rock  included.  CoiiBideriug  that  the  rock  is  at  an  average  depth 
of  12  feet  below  mean  low  water,  the  estimated  cost  of  the  proposed 
channel  is: 

15-foot  channel.  150  feet  wide : 

935,000  cubic  yards  sand,  at  20  cents $187,000 

450,000  cubic  yards  rock,  at  $3 1,350,000 

Engineering  and  contingencies,  about  10  per  cent 153, 000 

Total 1,690,000 

18-foot  channel,  150  feet  wide: 

1,049,000  cubic  yards  sand,  at20  cents 209,800 

840,000  cubic  yards  rock,  at  $3 2,520,000 

Engineering  and  contingencies,  about  10  per  cent 270, 200 

Total 8,000,000 
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To  protect  tbe  entrance,  jetties  will  be  required,  and  in  tbe  above  esti- 
mates the  cost  of  the  rock  excavation  is  included  in  placing  the  mate- 
rial on  the  line  of  the  jetties.  In  the  15-foot  channel  the  north  jetty 
will  be  2,400  feet  long  and  the  south  jetty  some  2,000  feet  long.  In  the 
18-tbot  channel  the  north  jetty  will  be  3,000  feet  long  and  the  south 
jetty  2,400  feet  long.  Tbe  commercial  statistics  of  Biscayne  Bay  are 
not  sufficiently  definite  as  to  cause  me  to  express  an  opinion  as  to  the 
benefit  that  would  be  derived  by  the  Government  by  the  expenditure 
of  the  large  sums  required  for  the  improvements  for  which  esti abates 
are  presented.  It  may  be  possible  that  tbe  fu  ture  demands  of  com  meree 
may  make  this  bay  a  most  desirable  place  to  improve  with  the  expendi- 
ture of  these  sums.  At  tbe  present  time  a  side-wbeel  river  and  bay 
steamer  makes  semi  weekly  trips  between  Miami  and  Key  West,  and 
various  small  vessels  and  yacbts  enter  the  bay.  The  products  that 
reach  Miami  by  water  and  are  then  shipped  by  rail  appear  to  come 
from  the  chain  of  keys  that  stretch  southward  from  the  Gape  Florida 
Entrance. 

Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Bbnyaubd, 
Lieut  CoLy  Corps  of  Engineen. 
Brig.  Gen.  W.  P.  Cra^ighill, 

Chief  of  UngineerSy  U.  8.  A, 


bsport  of  .mr.  j.  w.  sackett;  assistant  rnoinbeb. 

Unitrd  States  Engineer  Offick, 

8t.  Jugnaiinef  Fla.,  January  7, 1S97. 

Colonel:  I  have  the  honor  to  submit  the  following  report  of  the  siiryey  of  Bift- 
cayne  Bay,  Florida,  made  in  October  and  November,  1896: 

rreviouB  investigation  made  it  apparent  that  an  improvement  of  Bi8ca3nie  Bay 
-would  need,  first,  the  improvement  of  one  of  the  three  entrances.  The  main  entrance, 
at  Cape  Florida,  presenting  most  favorable  conditions  for  improvement  within 
reasonable  limits,  a  detailed  survey  at  this  place  was  essential.  Of  the  interior  of 
the  bay,  only  such  additional  information  was  required  as  would  show  whether  any 
change  had  taken  place  since  the  surveys  of  the  United  States  Coast  and  Geodetic 
Survey  had  been  made. 

In  this  respect  no  changes  of  importance  were  disclosed  excepting  the  channel 
leading  into  the  Miami  Kiver.  The  Florida  East  Coast  Railway  Company  has 
dredged  a  channel  into  the  river  from  the  9-foot  contour  in  the  bay  and  has  removed 
some  shoals  in  the  river  itself.  The  survey  necessarily  included  this  channel.  Hav- 
ing fixed  upon  the  location  of  the  survey,  and  the  general  methods  to  be  employed, 
the  work  was  left  in  charge  of  Mr.  O.  N.  Bie,  to  whose  report  attention  is  resx>ect- 
fullv  invited  for  information  as  to  the  manner  in  which  the  survey  was  conducted. 

The  progress  of  the  survey  was  very  much  interfered  with  by  almost  continuously 
bad  weather.  Mr.  Bie's  report  contains  the  following  statement:  "Of  the  twenty- 
ei^ht  working  days  consumed  since  the  soundings  began,  only  three  were  sufficiently 
fair  to  enable  us  to  sound  on  the  outer  shoal.''  The  survey  in  the  vicinity  of  Capie 
Florida  covered  an  area  of  21  square  miles.  In  making  this  survey  about  16,900 
soundings  were  taken  aud  27  miles  of  shore  line,  including  the  edge  of  banks  bare 
at  mean  low  water,  were  located. 

This  survey  has  been  plotted  on  a  scale  of  1 :  10,000.  The  survey  of  the  month  of 
the  Miami  River,  and  the  dredged  channel  leading  into  it  from  the  deeper  portion  of 
the  bay,  has  been  plotted  on  a  scale  of  1:5,000.  The  survey  made  in  April,  IS^, 
developed  the  fact  that  it  was  impracticable  to  improve  the  channel  leading  into 
and  through  Biscayne  Bay  to  a  depth  in  excess  of  12  feet.  This  was  borne  in  mind 
in  making  the  recent  survey. 

It  was  not  known  until  the  survey  was  completed  that  estimates  were  desired  for 
l^reater  depths.  In  any  event  the  funds  available  for  making  the  survey  were 
insufficient  to  develop  with  any  degree  of  accuracy  projects  having  in  view  the  im- 
provement of  the  channels  to  a  greater  depth  than  12  feet.  In  the  first  place,  it  is 
out  of  the  question  to  consider  the  improvement  of  a  channel  through  Cape  Ilorida 
entrance  and  up  to  the  mouth  of  the  Miami  River  to  depths  of  15  feet  and  18  feet  on 
account  of  the  great  distance  over  which  dredging  would  be  required.    If  the  inter- 
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ests  of  commerce  should  ever  demand  cliannels  of  15  feet  or  even  18  feet  in  depth  lead- 
ing into  the  month  of  the  Miami  River  the  most  favorable  location  would  be  through 
Norris  Cut. 

Having  been  directed  to  prepare  estimates  for  such  channels  150  feet  in  width,  I 
beg  to  state  that  the  data  at  hand  are  sufficient  to  make  a  close  approximation  of  the 
total  amount  of  material  which  would  require  removal,  but  information  regarding 
the  relative  amount  of  rock  included  is  sadly  lacking.  From  the  best  information 
available  rock  is  believed  to  exist  along  the  line  selected  at  an  average  depth  of  12 
feet  below  mean  low  water.  Assuming  such  to  be  the  case,  the  following  estimate 
for  channels  through  Norris  Cut  has  been  prepared: 

15-foot  channel.  150  feet  wide: 

935,000  cubic  yards  of  sand,  at  20  cents $287,  OOQ 

450, 000  cubic  yards  of  rock,  at  $3 1,350,000 

Engineering  and  contingencies,  about  10  per  cent 153, 000 

Total 1,690,000 

18-foot  channel,  150  feet  wide: 

1,049,000  cubio  yards  of  Blind,  at  20  cents 209, 800 

840,000  cubic  yards  of  rock,  at  $3 2,520,000 

Engineering  and  contingencies,  about  10  per  cent 270, 200 

Total 8,000,000 

In  computing  the  amount  of  excavation  required  1  extra  foot  in  depth  and  side 
slopes  of  1  on  3  have  been  allowed. 

To  protect  the  entrance,  jetties  will  be  required  as  follows:  For  the  15-foot  chan- 
nel the  north  Jetty  will  need  to  be  2,400  feet  long,  and  the  south  Jetty  2,000  feet  long. 
For  the  18*foot  channel  the  north  jetty  will  need  to  be  3.000  feet  long,  and  the  south 
jetty  2,400  feet  long.  In  preparing  the  above  estimate  tue  price  for  rock  excavation 
18  intended  to  include  the  cost  of  placing  the  excavated  rock  in  the  jetties.  Adopt- 
ing a  cross  section  for  the  north  jetty,  having  the  top  at  a  reference  of  5  feet  above 
mean  low  water  with  a  width  of  20  feet,  and  the  side  slopes  of  the  jetty  1  on  1^,  and 
the  same  cross  section  for  the  south  jetty,  except  that  the  crest  width  would  be  only 
10  feet,  the  Jetties  for  the  15-foot  channel  would  require  not  more  than  110,000  cubio 
yards  of  rock,  and  for  the  18-foot  channel  not  more  than  150,000  cubic  yards,  so  that 
if  the  amount  of  rock  excavation  will  be  as  ^eat  as  has  been  assumed,  there  will  be 
snfficient  to  increase  the  volume  of  the  jetties  to  four  times  as  much  as  the  above 
cross  sections  would  give  for  the  15-foot  channel  and  nearly  six  times  as  much  as 
they  would  give  for  the  IS-font  channel. 

A  channel  150  feet  wide  throughout  its  length  is  manifestly  too  narrow  to  accom- 
modate vessels  of  from  15  to  18  ieet  draft,  especially  at  the  entrance  and  where  the 
wharves  may  be  situated. 

As  before  stated,  when  the  recent  survey  was  undertaken  it  was  with  a  view  of 
obtaining  information  as  to  the  best  location  for  a  channel  which  would  afford  a 
depth  of  12  feet  into  Biscayne  Bay,  and  to  consider  such  further  improvement  in 
the  bay  itself  as  the  additional  investigation  might  indicate  to  be  practicable. 

A  study  of  the  resulting  maps  seems  to  indicate  the  most  feasible  project  to  be  the 
formation  of  a  channel  12  feet  in  depth,  and  of  ample  width,  from  the  deep  water 
east  of  Cape  Florida  into  Biscayne  Bay  through  the  present  channel  to  an  anchorage 
ipround  in  which  there  is  an  area  7,000  feet  long  and  averaging  1,700  feet  wide,  hav- 
ing a  depth  in  excess  of  15  feet.  The  present  available  depth  throughout  the  basin 
of  Biscayne  Bay  is  10  feet,  although  there  are  large  areas  where  11  and  even  12  feet 
is  found.  The  Florida  East  Coast  Railway  Company  has  dredged  a  channel  from  the 
upper  portion  of  the  basin  before  mentioned  to  the  mouth  of  the  Miami  River  9  feet 
deep  and  60  feet  wide,  and  has  widened  the  natural  channel  in  the  river  to  as  mtioh 
as  200  feet  in  front  of  the  railway  wharf  at  Miami.  This  dredged  channel  in  many 
places  is  as  much  as  11  feet  deep.  This  channel  could  be  enlarged  to  a  width  of  150 
feet  and  a  depth  of  10  feet,  and  the  total  expenditure  involved  would  be  within  a 
reasonable  amount,  as  shown  by  the  following  estimate: 

Estimate  for  a  channel  along  the  line  of  the  present  buoyed  channel  at  Cape 
Florida  entrance  12  feet  deep  into  the  anchorage  ground  inside  the  shoals,  and  10  feet 
deep  from  there  to  Miami,  500  feet  wide  on  the  outer  shoal,  300  feet  along  the  inner 
portion  of  the  outer  shoal,  200  feet  wide  through  the  inner  shoal  to  the  anchorage, 
and  150  feet  wide  from  there  to  Miami. 

315,000  cubic  yards  of  sand,  at  30  cents $94,500 

240,000  cubic  yards  of  sand,  at20  cents 48,000 

26,000  cubic  yards  of  rock,  at  $2.50 65.000 

Engineering  and  contingencies,  about  15  per  cent 31, 500 

Total ....-  239,000 
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To  make  the  channel  12  feet  deep  throughout,  otherwise  of  the  same  dimeBsioi», 
the  cost  would  be  increased  to  $845,000. 

It  has  been  suggested  that  instead  of  dredging  a  channel  into  the  mouth  of  the 
Miami  Kiver  from  Norris  Cut,  a  basin  be  excavated  immediately  inside  the  entrance 
at  Norris  Cut.  The  amounts  of  the  estimates  for  the  15-foot  and  18-foot  channela — 
$1,690,000  and  $3,000,000,  respectively — would  be  sufficient  to  provide  a  baein  about 
1,700  feet  square  of  tne  respective  depths.  This,  of  course,  depends  upon  the  amount 
of  rock  excavation  required,  in  regard  to  which  definite  information  is  lacking^.  A« 
before  stated,  it  is  believed  that  the  average  depth  to  rock  is  12  feet,  but  in  eelectin;; 
a  site  for  a  oasin  a  depression  in  the  rock  surface  might  be  found  that  uroald 
materially  lessen  the  cost. 

The  currents  in  Biscayne  Bay  rarely  attain  a  velocity  of  a  mile  an  hour  excepting 
At  the  entrance.  The  maximum  velocity  observed  during  the  current  observations  at 
Cape  Florida  was  1.4  miles  per  hour.  The  mean  range  of  tide  at  Cape  Florida  is  1^1 
feet,  and  at  Miami  it  is  0.70  foot.  The  present  available  depth  at  mean  low  wator  on 
the  outer  shoal  at  Cape  Florida  entrance  is  9^  feet,  and  at  the  inner  edge  of  the  shoal 
it  is  7i  feet.  The  latter  shoal  could  be  removed  to  a  depth  of  10  feet  at  a  cost  of 
$5,000,  provided  a  dredge  was  available  for  the  work. 
Very  respectfully,  your  obedient  servant, 

J.  W.  Sackbtt,  AsBidUmt  Engineer, 

Lieut.  Col.  W.  H.  H.  Benyaurd. 

CorpB  of  EngineetB, 


BEPOBT  OF  MR.  O.  N.  BIB. 

UNITBD  STATBS  DRBDGB  SUWANBBy 

Miami,  Fla»,  November  g8, 1S96. 

Colonel:  I  have  the  honor  to  submit  the  following  report  on  the  survey  of  Bis- 
cayne Bay,  Florida,  in  the  vicinity  of  Cape  Florida  ana  the  mouth  of  the  Miami 
River. 

The  U.  S.  snag  boat  Smoanee  was  used  as  quarters  for  the  surveying  party,  consisting 
of  myself,  Messrs.  E.  B.  Thompson,  J.  L.  Parr,  and  J.  M.  Braxton,  transit  men;  George 
£.  Brown,  recorder,  and  the  snag-boat  crew. 

SURVKY  OF  CAPE  FLORIDA. 

Actual  iield  work  began  on  October  20.  Three  transit  stations  were  erected  in 
proper  relative  positions  on  the  banks  between  the  cape  and  Soldier  Key.  These 
stations  were  made  of  three  6  by  6  inch  scantlings,  sunk  to  an  average  depth  of  8 
feet  in  the  sand,  and  securely  braced.  A  triangular  platform,  supported  on  4  by 
4  inch  scantlings,  sunk  into  the  sand  and  braced,  was  placed  around  the  station  and 
about  8  inches  from  it.  This  enabled  the  transit  man  to  move  freely  without  risk  of 
shaking  his  transit.  A  tripod  of  4  by  4  inch  by  32-foot  scantlings,  with  a  white- 
washed targ^et  and  surmounted  by  a  flagstaff  wiUi  flag,  was  placed  over  the  station. 
Similar  stations  have  been  built  on  previous  surveys  by  Mr.  J.  W.  Sackett,  assistant 
engineer. 

ieise  line  and  iriangulaHon, — The  base  line,  Cape  Florida  Light-house  to  Fowey 
Bocks  I^ght-house,  obtained  from  the  United  States  Coast  and  Geodetic  Survey 
records,  was  used  for  triangulation.  Every  station  in  the  triangulation  system  was 
occupied,  and  transit  angles  carefully  taken  and  repeated. 

Bench  marlc9, — ^Levels  were  run  and  checked  from  the  United  States  Coast  and 
Geodetic  Survey  bench  mark  on  the  sill  of  door  of  Old  Tower  to  the  wharf  at  Jones's 
house,  and  tide  gauge  established  with  zero  mean  low  water.  A  gauge  was  also 
established  at  station  ''  Snapper ''  and  checked  by  simultaneous  readings  on  both 
gauges.  The  lowest  reading  observed  during  the  survey  was  0.9  foot,  which  was 
probably  due  to  continuous  iresh  easterly  winds.  Of  the  twenty-eight  working  days 
consumed  since  the  soundings  began,  only  three  (November  10,  11,  and  13)  we're 
sufficiently  fair  to  enable  us  to  sound  on  the  outer  shoal. 

Soundings. — Soundings  were  taken  from  a  naphtha  launch,  running  at  an  average 
speed  of  4^  miles  per  hour.  The  lead  line  used  was  chocked  every  evening.  Sound- 
ings were  located  every  minute  by  two  transits.  About  16,900  soundings  were  taken 
and  27  miles  of  shore  line  (including  edge  of  banks)  were  located. 

Borings. — Twenty  borings  were  taken  on  the  bars  of  north  and  south  channel,  pn 
the  shoal  exticnding  southeastward  i^om  the  cape,  and  along  the  general  line  of  the 
main  channel.  Rock  was  found  on  the  shoal  at  depths  ranging  from  10.8  to  14.6  feet, 
and  along  the  channel  from  12  to  19.5  feet. 

Current  o&»«njation».— Current  observations  were  taken  during  four  consecutive 
tides  near  the  point  of  intersection  of  axes  of  main  and  north  channeL 


APPENDIX   O — EEPOET   OP   LIEUT.  COL.  BENYAUBD.       1595 

A  pole  float  sabmerged  16  feet,  attached  to  a  yery  light  fishing  line  185  feet  long, 
tliorougbly  waxed,  was  used,  and  the  velocities  and  directions  of  ebb  and  flood 
obtaine>d  every  half  hoar.  Three  surface  floats  were  sent  out  on  the  flood  from  the 
current  station,  and  from  two  points  100  feet  and  200  feet  south,  respectively.  They 
drifted  into  tJie  north  channel;  and  were  then  carried  by  the  waves  and  strong 
northeast  wind  up  on  the  bank  on  the  south  side  of  the  channel.  An  attempt  was 
made  November  &  to  take  current  observations  near  Buoy  No.  2,  and  also  additional 
borings,  but  the  shaft  of  the  naphtha  engine  broke,  and  the  weather  was  too  stormy 
to  attempt  the  work  from  a  rowboat.  The  maximum  current  velocities  observed 
TFere  1.96  feet  per 'second  on  the  ebb  and  2.04  feet  per  second  on  the  flood.  This 
Burvey  was  completed  November  28. 

8URVBY  OF  MOUTH  OF  MIAMI  RIVEB. 

On  October  29,  the  weather  being  too  stormy  for  our  work  at  Cape  Florida,  and 

tbe  naphtha  engine  in  bad  order,  we  proceeded  to  Miami  River  and  began  survey  at 

its  moath.    A  base  line  2,586.2  feet  was  measured  and  checked  along  the  west  side  of 

tbe  canal  bank  and  the  svstem  of  triangulation  developed,  extending  from  the 

month  of  the  canal  to  the  first  bend  above  the  bridge  which  is  being  constructed 

across  the  river.    About  1,800  soundings  were  taken  &om  the  railroad  wharf  to  the 

south  end  of  the  canal,  shore  lines  located,  and  11  borings  taken  along  the  canal. 

Soft  lime  rock  was  found  at  depths  ranging  from  9.1  feet  to  19  feet;  several  borings 

-were  taken  to  20  feet  and  no  rock  found.    The  survey  was  completed  November  5, 

and  the  survey  at  Cape  Florida  resumed  the  same  day.    Maps  of  the  Cape  Florida 

and  Miami  River  sections  of  the  Biscayne  Bay  survey  to  the  scale  of  1 :  10000  and 

1 :  5000,  respectively,  were  partially  completed  and  forwarded  to  your  office  on  the 

26th  instant. 

Very  respectfully^  your  obedient  servant, 

O.  N.  Bib. 
Lieut.  Col.  W.  H.  H.  Benyaurd, 

Carp8  of  Engineers,  U,  84  A» 


lettbr  of  pre8idbnt  of  florida  east  coast  railway. 

Florida  East  Coast  Railway, 

New  York,  August  18, 1896, 

Dear  Sir:  Sometime  last  year  in  pursuance  of  an  act  of  Congress,  a  survey  was 
made  for  harbor  improvement  at  Palmbeach.  The  examination  and  report  was  made 
by  Colonel  Benyaurd,  of  the  Engineering  Corps,  stationed  at  St.  Augustine,  Fla. 

The  amount  called  for  by  this  report  was  larger  than  General  Craighill  deemed 
could  be  expended,  and  a  further  act  of  CoDgress,  at  the  same  session,  we  under- 
stand, authorized  you,  in  vour  discretion,  to  have  further  survey  and  report  made, 
looking  to  a  smaller  outlay,  which  would  g^ve  protection  to  shipping  and  the 
improvements  already  made. 

The  report  of  Colonel  Benyaurd  shows  that  there  is  a  reef  about  1,200  feet  irom 
the  shore,  which  runs  north  and  south  nearly  parallel  with  the  shore  for  more  than 
2  miles,  running  close  to  the  shore  at  either  end,  with  approximately  9  feet  of  water 
on  the  reef.  Inside  there  is  from  9  to  15  feet  of  water,  with  sand  bottom  capable  of 
being  dredged  to  25  feet  in  depth.  Within  200  feet  on  the  outside  of  the  reef  the 
water  is  22  feet  in  deptli  and  goes  into  deeper  water  very  quickly. 

The  Florida  East  Coast  Railway  has  built  a  pier  about  1,500  reet  in  length  from 
the  land  and  across  the  reef  about  one-half  mile  from  the  north  end  of  the  reef  at  a 
very  great  cost,  at  which  vessels  may  land  in  good  weather. 

Wiuiout  going  into  the  details  of  the  needs,  we  believe  that  200  or  300  feet  of 
breakwater  on  the  north  side  of  the  pier,  with  1,000  or  1,500  feet  on  the  south  side 
built  on  the  reef,  with  an  opening  blasted  in  the  reef  on  the  south  side  near  the  end 
of  the  proposed  south  breakwater,  and  a  limited  amount  of  dredging  on  the  inside, 
then  such  work  as  would  protect  that  already  done  would  acconunodate  for  the 
present  the  shipping  and  anord  a  roadstead  in  stormy  weather  (as  vessels  can  land 
at  the  pier  in  ordinary  weather),  accomplish  all  that  the  present  needs  demand  and 
affortl  protection  to  the  large  outlay  already  made. 

The  same  act  permits  survey  at  Biscayne  Bay,  and  I  would  respectfully  ask  that 
this,  too,  receive  attention.  The  amount  appropriated  for  thissnrvey  was  insufficient, 
and  consequently  little  has  been  done.  The  Florida  East  Coast  Railway  Company, 
however,  has  spent  since  February,  of  this  year,  over  $20,000,  and  is  still  spending 
further  sums  in  improvements  in  the  bay.  This  work  has  1>een  confined  to  making 
deeper  channels  in  the  bay  between  Cape  Florida  and  Ihie  railroad  wharf,  which 
wharf  is  in  the  Miami  River,  about  half  a  mile  from  the  bay. 
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The  total  length  of  the  channel  dredged  is  8,500  feet  (H  miles)  with  a  medinm 
depth  of  9  feet  at  low  water,  with  a  width  between  banks  of  90  feet.  The  banks  of 
deposit  are  submergedi  except  near  the  mouth  of  the  river  where  the  material  is 
being  taken  away  in  lighters. 

The  dredge  at  present  is  excavatmg  rock  inside  the  river  to  straighten  the  chan- 
nel and  enable  large  boats  to  turn  around  opposite  the  railroad  wharf. 

The  total  amount  of  excavation  in  the  channel  outside  the  river  amounts  to  115,750 
cubic  yards  of  soft  material  and  750  cubic  yards  of  rock.  The  excavation  insid*- 
the  river  will  amount  to  nearly  20,000  cubic  yards  of  rock  and  5,000  cubic  yards  of 
soft  material.    The  bay  has  little  or  no  rock. 

The  south  end  of  the  canal  or  channel  is  6|  miles  from  Cape  Florida,  and  at  lov 
tide  (tide  rises  fully  18  inches  to  2  feet)  a  vessel  drawing  9  feet  can  come  to  the  rail- 
way wharf  in  the  Miami  River  and  turn  around  in  the  oasin  now  being  excavated. 
FrioT  to  the  cutting  of  this  canal  a  vessel  drawing  5  feet  could  come  np  to  the 
entrance  of  the  Miami  River,  but  there  was  barely  3  reet  over  the  shoal  at  the  month. 
The  channel  inside  the  Miami  River  was  too  crooked  for  navigation  by  boats  of  larg^ 
size,  and  the  channel  was  not  wide  enough  to  turn  around  in. 

In  two  weeks  we  can  bring  the  City  of  Richmond,  a  steamer  238  feet  in  length  and 
50  feet  beam,  drawing  7i  feet  of  water,  to  the  railway  dock  in  the  Miami  River.  She 
is  now  runniuf^  between  Miami  and  Key  West.  We  would  like  more  water  at  this 
point,  and  believe  that  from  12  to  15  feet  can  be  obtained  at  moderate  cost,  and  that 
the  work  already  done  can  be  much  improved  and  protected. 

The  report  of  Colonel  Benyaurd  on  Palmbeach  is  in  the  oflSc«  of  General  Crai<?hill, 
and  for  a  more  full  setting  forth  of  the  reasons  of  this  improvement  I  attach  copy 
of  letter*  written  by  Vice-President  Parrott  last  winter  to  Hon.  W.  B.  Hooker, 
chairman  of  the  River  and  Harbor  Committee.    I  also  attach  a  blue  print  *  showins 


'g 


the  situation  at  Palmbeach.    Your  kind  consideration  of  this  matter  and  early 
action  will  be  appreciated  by — 

Yours,  very  truly,  H.  M.  Flagiar, 

J^retident, 

The  Honorable  Secretary  of  War. 


O  23. 

SURVEY  OF  TAMPA  BAY,  FLORIDA,  FROM  PORT  TAMPA  TO  THE  MOUTH 

OF  THE  BAY. 

[Printed  in  House  Doo.  No.  88,  Fifty-fifth  Congreiw,  first  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Abmt, 
Washington,  B.  (7.,  July  16j  1897. 

Sir:  I  have  the  honor  to  submit  the  aceompaDying  copy  of  report^ 
dated  June  30, 1897,  with  roap,t  by  Lieut.  Col.  W.  H.  H.  Benyaurd, 
Corps  of  Engineers,  upon  the  results  of  a  survey  of  Tampa  Bay  Florida, 
firom  Port  Tampa  to  the  mouth  of  the  bay,  made  to  comply  with  the 
provisions  of  the  river  and  harbor  act  of  June  3, 189G. 

The  project  submitted  provides  for  obtaining  a  channel,  by  means  of 
dredging,  24  feet  deep  at  mean  low  water,  600  feet  wide  on  the  bar  at 
the  entrance  to  Tampa  Bay,  and  300  feet  wide  in  the  bay  itself.  The 
proposed  work  will,  it  is  estimated,  cost  $336,000.  Colonel  Benyaurd 
states  that  this  estimate  of  cost  is  based  upon  the  assumption  that  a 
contract  will  be  authorized  for  the  completion  of  the  work  under  the 
continuous-contract  system. 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 
Acting  Chief  of  Engineers. 
Hon.  B.  A.  Alger, 

Secretary  of  War. 

•Not  printed. 

t  Not  reprinted.    Printed  in  House  Doc.  No.  88,  Fifty-fifth  Congress,  first  session. 
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report  op  lieut.  ool.  w.  h.  h.  benyaurd,  corps  op  enoineers. 

United  States  Enoineer  Office, 

8t.  Augttstinej  Fla.y  June  30^  1897. 

General:  I  bave  the  honor  to  submit  the  following  report  on  a  sar- 
vey  of  Tampa  Bay,  Florida,  made  in  compliance  with  the  river  and 
harbor  act  of  June  3, 1896 : 

The  preliminary  examination  of  the  bay  was  made  in  October,  1894, 
and  the  report  thereon  will  be  found  in  the  Eeport  of  the  Chief  of  Engi- 
neers, Uiijited  States  Army,  for  1895,  page  1570  et  »eq.  It  is  there 
shown  tliat  the  commerce  of  Tampa  Bay  had  assumed  considerable 
proportions;  that  an  increase  of  the  depth  of  the  channel  to  24  feet 
from  the  entrance  to  Port  Tampa  wotdd  be  of  very  great  advantage  to 
the  commercial  interests  involved,  and  that  it  appeared  from  the  infor- 
mation then  available  that  the  improvement  desired  could  be  effected 
and  maintained  at  a  reasonable  expense.  All  of  which  is  confirmed  by 
the  recent  survey  and  the  attending  investigations'and,  in  my  opinion, 
this  improvement  is  eminently  worthy  of  being  undertaken. 

The  surveying  party  and  outfit  were  the  same  as  on  the  survey  of 
Biscayne  Bay.  Actual  field  work  began  in  December,  189G,  and  was 
finished  in  March,  1897.  The  survey  has  been  plotted  on  four  sheets 
to  a  scale  of  ttt^oo*  On  a  fifth  sheet  these  have  been  combined  and 
supplemented  by  the  charts  of  the  United  States  Coast  Survey  so  that 
the  entire  bay  is  shown  to  a  scale  of  yo^o*  These  maps  show  that  in 
five  localities  the  channel  has  a  depth*  of  less  than  24  feet.  These 
shoals  aggregate  in  length  31,500  feet.  The  average  depth  over  them 
varies  from  23  feet  on  the  shoal  at  the  entrance  to  19.7  feet  for  a  width 
of  300  feet  on  Lower  Shoal,  Old  Tampa  Bay.  The  borings  indicate 
that  nothing  more  difficult  to  dredge  than  sand  and  broken  shells  will 
be  encountered. 

Experience  in  this  locality  seems  to  indicate  that  there  will  be  little 
diificulty  in  maintaining  the  dredged  channels.  The  channels  dredged 
through  the  two  shoals  at  the  entrance  to  Old  Tampa  Bay  to  a  depth 
of  20  feet,  where  15  feet  formerly  existed,  were  completed  more  than 
four  years  ago,  and  they  seem  to  have  maintained  themselves  very  well. 
The  maximum  velocity  of  the  current  in  the  bay,  under  normal  condi- 
tions, does  not  exceed  about  2  feet  per  second.  This  seems  to  have  very 
little  efiect  upon  the  bottom,  so  that  a  comparison  of  early  surveys  with 
the  recent  one  shows  a  remarkably  stal/le  condition  of  affairs. 

The  mean  range  of  the  tide  varies  from  1.54  feet  at  Egmont  Key  at 
the  entrance  to  the  bay  to  1.95  feet  at  Port  Tampa.  High  water  at  Port 
Tampa  is,  on  an  average,  two  hours  and  fifteen  minutes  later  than  at 
Egmont  Key. 

The  gentle  slope  of  the  fore  shore  along  the  Gulf  Coast  has  the  effect 
of  so  reducing  the  height  of  the  storm  waves  as  they  approach  the  land 
that  they  do  not  appear  to  break  until  they  arrive  at  a  depth  of  2 
fathoms  and  less.  The  shoal  at  the  entrance  to  Tampa  Bay  has  a 
depth  in  excess  of  21  feet.  From  the  evidence  of  experienced  pilots 
and  that  of  Mr.  O.  K.  Bie,  who  has  had  local  charge  of  this  survey 
and  has  had  much  experience  along  this  coast,  having  entered  this  bay 
during  one  of  the  most  violent  storms  known,  actual  breakers  do  not 
exist  in  that  depth  of  water.  From  this  it  would  appear  that  the  bot- 
tom there  is  not  subject  to  disturbance  due  to  wave  action,  therefore 
a  dredged  channel  through  this  shoal  can  confidently  be  expected  to  be- 
reasonably  x>^rmanent  without  the  aid  of  Jetties.    In  the  bay,  past 
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experience  has  shown  that  training  walls  are  not  required  to  maintain 
the  channel.  A  certain  amount  of  dredging  may  be  required  from 
time  to  time  to  maintain  these  channels,  as  actual  results  can  not  be 
predicted  with  certainty,  but  it  is  believed  that  the  amount  of  dredg- 
ing required  for  this  purpose  will  be  very  slight. 

Upon  the  asRumi)tion  that  a  contract  will  be  authorized  for  the  com- 
pletion pf  this  work  under  the  continuous-contract  system,  it  is  believed 
that  the  dredging  can  be  done  for  30  cents  per  cubic  yard  for  that  por- 
tion of  the  work  on  the  outer  bar  and  20  cents  per  cubic  yard  for  the 
work  in  the  bay,  the  following  estimate  for  a  channel  24  feet  deep  at 
mean  low  water,  500  feet  wide  on  the  bar  at  the  entrance,  and  300  feet 
wide  in  the  bay,  has  been  prepared: 

• 

130,000  cubic  yards,  at  30  cents $39,000 

1,235,000  cubic  yards,  at  20  cents 247,000 

Engineering  and  contingencies^  about  15  per  cent  of  total  cost 50, 000 

Total 336,000 

As  before  stated,  it  is  my  opinion  that  this  improvement  is  worthy  of 
being  undertaken,  and  is  earnestly  recommended. 

The  following  papers  accompany  this  report: 

Report  of  Mr.  J.  W.  Sackett,  assistant  engineer. 

Copy  of  report  of  Mr.  O.  N.  Bie. 

Copy  of  letter  of  Mr.  H.  E.  Jacobs,  auditor  Plant  System  of  Bail 
ways. 

Copy  of  commercial  statistios  accompanying  letter  of  Mr.  Jacobs. 

Five  tracings  in  a  separate  package,  being  sheets  A,*  B,*  O*,  and 
D*,  and  a  general  map  of  the  bay. 

Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Bbnyaubd, 
Lieut.  Ool.j  Corps  of  Engineers^ 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineer 8 J  JJ.  S.  A. 


beport  of  mr.  j.  w.  sackett,  assistaltr  knoineeb. 

United  States  Engineer  Officb, 

SU  Auguaiine,  Fla.,  June  26, 1897. 

Colonel:  I  have  the  honor  to  sabmit  the  following  report  of  the  enrvey  of  Tampa 
Bay,  Florida,  made  during  the  months  of  December,  1896,  and  Janoary,  February, 
and  March,  1897: 

The  field  party  was  in  local  charge  of  Mr.  O.  N.  Bie,  and  the  personnel  was  practi- 
cally the  same  as  in  the  survey  of  Biscayne  Bay,  which  immediately  preceded  this. 
The  U.  S.  snag  boat  Suwaneey  having  its  own  motive  power,  was  used  for  a  quarter 
boat,  etc.,  as  on  the  preceding  survey. 

The  plan  of  the  survey  was  based  upon  the  information  obtained  in  the  preliminary 
examination  of  this  bay  made  in  October,  1894,  to  the  report  on  which,  found  in 
Report  of  Chief  of  Engineers  for  1895,  page  1570  et  seq.,  attention  is  respectfully 
invited.  Detailed  surveys  were  required  of  all  portions  or  the  channel  where  depths 
less  than  24  foct  were  found.  This  involved  a  scheme  of  triangulation  extending 
from  deep  water  off  the  entrance  at  Egmont  Key  and  the  extreme  southern  end  of 
the  bay  to  Port  Tampa,  covering  an  area  of  about  175  S(]^uare  miles.  Of  all  the 
Coast  Survey  stations  in  that  vicinity,  descriptions  of  which  had  been  furnished 
by  the  office  of  the  United  States  Coast  and  Geodetic  Survey,  only  two  could  be 
identified,  viz,  Egmont  Key  Light-House  and  station  Palm  on  the  north  end  of  Anna 


Not  printed« 
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Maria  Key.  The  triangulation  was  baaed  upon  these  stations.  The  proffress  of  the 
work  of  triangulation y  as  well  as  the  other  work  of  the  survey,  was  much  interfered 
with  by  stormy  weather  and  a  hazy  condition  of  the  atmosphere.  For  a  detailed 
account  of  the  survey,  reference  is  invited  to  the  report  of  Mr.  Bie. 

The  survey  has  been  plotted  on  four  sheets  to  a  scale  of  rvimr  &nd  a  map  of  the 
entire  bay  has  been  made  to  a  scale  of  ■sjihru'  Most  oMhe  shore  line  and  the  sound- 
ings in  areas  not  covered  by  the  four  sheets  before  mentioned  have  been  supplied 
from  Coast  Survey  chart  No.  177. 

A  tide  gauge  was  established  at  Egmont  Key  and  referred  to  a  bench  mark  of  the 
United  States  Coast  Survey  at  Egmont  Key  Liffht-House.  The  elevation  of  the 
plane  of  mean  low  water  used  at  that  place  is  from  determination  by  the  Coast 
Survey.  Tide  gauges  were  established  at  a  point  near  Indian  Hill,  on  the  east  side 
of  the  bay,  about  15  miles  from  Egmont  Key,  on  the  wharf  at  St.  Petersburg,  and  at 
Fort  Tampa.  From  the  result  of  these  observations  the  following  information  has 
been  deduced: 


Station. 


Ssmont  Key. . . 
Indiui  Hill.... 
St.  Petersburg. 
Fort  Tampa ... 


Mean  range 
of  tide. 


Mean  lonltldal 
interval. 


A.  tn. 

XI  VI 

XII  XLI 

xm  III 

XIU  XXI 


The  maximum  velocity  of  the  current  observed  was  1.8  feet  per  second  on  the  bar, 
and  2.08  feet  per  second,  on  both  ebb  and  flood,  at  a  point  in  the  channel  in  the  bay 
about  11  miles  above  Egmont  Key. 

The  improvement  desired  is  a  24-foot  channel  at  mean  low  water  from  the  Gulf  of 
Mexico  to  Port  Tampa.  There  appears  to  be  nothing  impracticable  in  the  improve- 
ment of  the  channel  to  that  extent.  The  borings  indicate  that  nothing  more  diffi- 
cult to  remove  than  sand  and  broken  shells  will  be  encountered,  and  previous  expe- 
rience in  this  bay  and  elsewhere  in  harbors  along  the  Gulf  Coast  has  been  such  that 
a  reasonable  degree  of  permanency  may  be  expected  in  the  dredged  channel  with- 
out l&e  aid  of  deflecting  dikes  or  jetties.  The  channels  dredged  through  the  shoals 
at  the  entrance  to  Old  Tampa  Bay  to  a  depth  of  20  feet,  where  15  feet  originally 
existed,  have  maintained  themselves  throngh  a  period  of  four  years  since  the  work 
was  completed.  The  recent  survey  shows  tnat  a  depth  of  20  feet  exists  through  both 
cuts.  Tne  bar  at  the  entrance  to  the  bay  has  a  depth  in  excess  of  21  feet;  hence  it 
is  safe  to  say  that  the  bottom  there  is  not  subject  to  disturbance  by  wave  action,  as 
waves  along  that  coast  rarely,  if  ever,  attain  dimensions  sufficient  to  cause  a  dis- 
turbance at  the  bottom  in  that  depth  of  water. 

A  comparison  between  maps  of  the  earliest  surveys  and  the  recent  survey  shows  a 
remarkaoly  stable  condition  of  the  bottom  at  the  entrance.  For  these  reasons  it  is 
believed  that  a  dredged  channel  across  the  bar  can  be  maintained  with,  at  most, 
only  a  slight  amount  of  dredging  occasionally. 

The  channel  across  the  bar  should  have  a  width  of  500  feet,  and  in  the  bay  300 
feet.  Upon  that  basis,  with  an  allowance  of  1  foot  extra  depth  for  ''back  filling,'' 
and  at  the  rate  of  SO  cents  per  cubic  yard  on  the  bar  and  20  cents  per  cubic  yard  in 
the  bay,  the  following  estimate  has  been  prepared: 

130,000  cubic  yards,  at  30  cents $39,000 

1,235,000  cubic  yards,  at  20  cento 247,000 

Kngineering  and  contingencies,  about  15  per  cent  of  total  cost 50, 000 

Total 336,000 

For  the  reasons  shown  in  the  report  of  the  preliminary  examination  previously 
referred  to,  particularly  in  regard  to  the  necessity  for  a  considerable  number  of  the 
vessels  taking  phosphate  at  Port  Tampa,  to  proceed  to  other  norto  to  complete  their 
cargoes,  and  considering  the  magnitude  of  toe  commerce  of  the  port,  whicli,  accord- 
ing to  the  statlHtics  furnished  by  Mr.  H.  £.  Jacobs,  auditor  of  the  Plant  Steamship 
Line,  amounted  to  $16,280,157  during  the  year  ending  December  31, 1896,  it  is  appar- 
ent that  thin  in)provement  is  eminently  worthy  of  being  undertaken. 
Very  respectfully,  your  obedient  servant,    ' 

J.  W.  Sagkbtt,  AB$istani  Engineer. 

Lieut.  Col.  W.  H.  H.  Brnyaurd, 

Coiya  of  Enginters,  U»  8.  A. 
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rerobt  of  mb.  o.  n.  bib,  master  u.  8.  snag  boat  su  wanes. 

Umtted  States  Drkdok  Suwaneb, 

Tampa,  Fla.,  March  10,  1897. 

Colonel:  I  have  the  honor  to  submit  my  report  of  the  survey  of  Tampa  Bay, 
Florida. 

After  completing  the  survey  of  Biscayne  Bay  I  proceeded  with  the  U.  S.  snag  boat 
Smeanee  to  Tampa,  arriving  there  December  6.  The  snag  bout  was  hauled  out  and 
the  bottom  scraped,  an  examination  of  Hillsboro  Bay  made,  and  the  actual  field 
work  of  Tampa  Bay  survey  commenced  on  December  16,  tbe  surveying  party  con- 
sisting of  myself,  three  transitmen,  one  recorder,  and  the  Huicanet^e  crew. 

Btue  line. — The  distance  from  station  Palm,  on  the  north  end  of  Anna  Maria  Key, 
to  Egniont  Light-House,  as  previously  determined  by  the  United  States  Coast  and 
Oeodetic  Survey,  was  used  as  a  base  line  for  a  system  of  triangiilation  extending  to 
Port  Tampa.  At  the  upper  end  of  this  system,  between  Port  Tampa  and  Gadsdens 
Point,  a  ciieok  base  line,  10,898.04  feet,  was  carefully  measured  and  remeasured  witii 
a  100-foot  steel  tape.  A  16-pound  pull  registered  on  a  spring  balance  attached  to 
the  end  of  the  tape  was  used  in  measuring,  and  correction  for  catenary  curve  com- 
puted. In  remeasuring,  tbe  distance  checked  within  0.25  foot.  The  distance  as 
computed  from  station  Palm  and  Egmont  Light-House  base  line  for  this  check  base 
line  and  the  measnred  distance  were  found  to  agree  satisfactorily. 

Soundings. — The  area  of  the  survey  covers  the  ship  chanuel  and  adjacent  shoals 
from  Port  Tampa  to  Buoy  No.  6,  off  Piney  Point,  about  87  square  miles,  and  the  north 
channel  from  Mullet  Key  to  the  whistling  buoy,  with  adjacent  shoals,  about  40  square 
miles.  The  intervening  distance  has  over  24  feet  depth  at  mean  low  water,  and  no 
survey  was  necessary.    About  30,000  soundings  were  taken. 

Borings. — Thirteen  borings,  ranging  in  depth  from  'SO  to  33  feet,  were  taken  at  dif- 
ferent parts  of  the  channel,  and  no  rock  was  found.  The  material  along  the  channel 
consists  of  hard  sand,  which,  in  some  places,  is  underlaid  at  a  depth  of  28  feet  with 
a  mixture  of  mud  and  sand.  I  am  satis6ed  that  no  rock  would  be  found  along  the 
channel  from  the  bar  to  Port  Tampa  at  a  less  depth  than  30  feet. 

Tidal  observations. — Tidal  observations  were  taken  at  Egmont  WTiarf,  Indian  Hill, 
St.  Petersburg,  and  Port  Tampa.  The  plane  of  mean  low  water  established  by  the 
United  States  Coast  and  Geodetic  Survey  was  used  in  making  soundings  on  the  sur- 
vey of  the  bar,  but  mean  low  water  at  the  other  ))lace8  was  obtained  from  our  tidal 
records,  which,  at  Indian  Hill  and  Port  Tampa,  extended  over  a  period  of  six  week^, 
and  at  St.  Petersburg  eight  weeks.  The  mean  range  of  tides  deduced  from  these 
observations  is:  Egmont,  1.54  feet;  Indian  Hill,  1.73  feet;  St.  Petersburg,  1.84  feet, 
and  Port  Tampa,  1.95  feet.    Permanent  bench  marks  were  established  at  these  places. 

Current  observations, — Current  observations  were  taken  during  one  flood  and  one 
ebb  tide  with  a  pole  float  on  the  bar  and  ut  Piny  Point  buoy,  and  direction  and 
velocity  noted  every  half  hour.  The  maximum  velocity  observed  at  Piny  Point  buoy 
was  2, OS  feet  per  second  on  both  ebb  and  flood  and  1.8  feet  per  second  on  the  bar. 

Maps. — Four  maps  to  a  scale  of  jnimi  were  partly  made  and  forwarded  to  your 
office  to  be  completed. 

I  am  indebted  to  Capt.  Oscar  C.  Hamlet  and  officers  of  the  U.  S.  practice  ship  Chase 
for  the  use  of  their  steam  launch  and  for  tidal  observations  day  and  night  for  about 
eight  weeks,  and  also  to  Mr.  H.  £.  Jacobs,  auditor  Plant  Steamship  Line,  for  accom- 
panying statistics. 

Very  respectfully,  your  obedient  servant, 

O.  N.  BiE,  Master. 

Lieut.  Col.  W.  H.  H.  Bknyaurd, 

Corps  of  Engineers,  U>  8,  Am 


LETTER  OF  MB.  H.  E.  JACOBS,   AUDITOR  PLANT  STEAMSHIP  LINE. 

PuiNT  System, 
Port  Tampa,  Fla.,  January  15, 18S7. 

Dear  Sir  :  As  requested  in  your  letter  of  the  4th  instant  to  Mr.  John  Bradley, 
Agent,  I  have  prepared  commercial  statistics  for  Tampa  Bay  for  the  year  1896,  as  has 
been  customary  in  the  past. 

The  tonnage  figures  are  approximately  correct,  with  the  exception  that  I  have  esti- 
mated the  traffic  by  the  steamer  Manatee  at  3,000  tons  and  have  also  estimated  the 
fish  and  oysters  after  consulting  with  the  freight  and  express  ageuts  in  Tampa  and 
at  this  point.  I  have  given  the  phosphate  and  coal  in  short  tons,  2,000  poandSy 
which  will  conform  with  the  other  articles. 
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I  also  take  pleasure  in  handing  you  statement  of  our  phosphate  shipments  for  the 
year. 

Yours,  very  truly, 

H.  E.  Jacobs,  Auditor, 
Mr.  O.  N.  Bib, 

In  charge  of  Surtfoy  of  Tampa  Bay. 


GOMMBRGIAL  STATISTICS. 

Commerce  of  Tampa  Bay,  Florida,  year  ending  December  SI,  1896. 
[Funiiahed  by  the  Plant  Steamship  Line,  Fort  Tampa,  Fla.] 


Artiolee. 


^ertiliaen 

Fniite 

Grain 

Floar,  meal,  and  grits. 

Merchandise 

Oranges 

Phosphate  rock 

Phosphate  pebble 

Vegetables 

Fish  and  oysters 

Tobacco 

Coal 

Bananas  


Total 


Gross 

Estimated 

tonnage. 

value. 

1,000 

$30,000 

400 

20,000 

1,200 

300.000 

7,200 

288,000 

45,015 

11,253,750 

1,025 

76,902 

77,200 

689,290 

120,218 

1, 073, 333 

8,275 

163,542 

3,000 

120,000 

1,100 

2,200,000 

15,000 

63,840 

50 

1,500 

276,638 

16.280.157 

Tobacco  receipts  discontinued  May  27,  account  Government  prohibition. 
Habana  trade  trifling.    Very  heavy  decrease  in  traffic  to  Cuba. 

ArritaU  and  departures  of  veseeUfor  the  year  ending  December  SI,  1896. 


Kind  of  Teasel. 

Arrivals. 

Departores. 

No. 

Tons. 

No. 

Tons. 

Steamers 

1,857 
f       87 
\        80 

634,944 

88,400 

2,400 

1,857 
87 
80 

684.944 

Rsilinv  TSssels ■ 

88,400 

2,400 

Total 

1.974 

625,744 

1,974 

625,744 

Bstimated  number  of  passengers  carried  by  water 42,400 

percent.. 

H.  £.  Jacobs,  Auditor. 


ige 
Bstlmated  percentagp'of  total  trade  of  neighborhood  carried  by  water per  cent . .         75 


Fort  Tampa,  Fla.,  January  15, 1897, 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  WESTERN  GEORGIA  AND 

FLORIDA  AND  IN  EASTERN  AIJIBAMA. 


BEPORT  OF  MAJ.  F.  A,  MAE  AN,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  1897,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 

1.  Carrabelle  Bar,  Florida.  i    7.  Pensaoola  Harbor,  Florida. 

2.  Apalachlcola  Baj,  Florida.  8.  Escambia  and  Conecuh  rivers,  Flor- 

3.  Apalachicola  River,  the  Cnt-ofT,  and  {  ida  and  Alabama. 

Lower  Chipola  River,  Florida.  !    9.  Alabama  River,  Alabama. 

4.  Flint  River,  Georgia. 

5.  Chattahoochee   Hiver,    Georgia    and 

Alabama. 

6.  Choctawhatchee  River,  Florida   and 

Alabama. 


10.  Coosa  River,  Georgia  and  Alabama. 

11.  Operating  and  care  of  canals   and 

other  works  of  navigation  on  Coosa 
River,  Georgia  and  Alabama. 


SURVEY. 

12.  Apalachicola  Bay,  Florida,  and  approaches  to  Apalachicola. 


Unitbd  States  Engineer  Office, 

Montgomery^  Ala.,,  July  10 j  1697. 

General:  I  have  the  honor  to  forward  hert^with  annaal  reports  for 
the  river  and  harbor  works  nnder  my  charge    *    *    *    for  the  fiscal 

year  ending  Jane  30, 1897. 

•  •  •  •  •  •  • 

Very  respectfully,  yoor  obedient  servant, 

F.  A.  Mahan, 
MqjoTy  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  8.  A. 


Pi. 

IMPROVEMENT  OF  CARRABELLE  BAR  AND  HARBOR,  FLORIDA. 

DESCRIPTION. 

The  town  of  Carrabelle  is  situated  about  20  miles  east  of  Apalach- 
icola, on  Oarrabelle  or  Crooked  River,  which  empties  into  the  north  side 
of  the  St.  Georges  Sound.  The  river  forms  the  inner  harbor,  which  has 
a  channel  along  the  water  front  of  the  town  varying  in  depth  from  9  to 
15  feet,  with  a  width  of  100  feet. 

A  bar,  1  mile  wide  from  the  10-foot  contour  inside  to  the  same  depth 
outside,  with  a  depth  not  more  than  3  to  4  feet  at  low  water,  obstructs 
the  passage  in  either  direction. 

1603 
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PROJECT  OP  IMPROYEMEKT. 

The  river  and  harbor  act  of  Jane  3, 1896,  appropriated  $10,000  to  be 
expended  in  making  a  10  foot  channel  from  the  month  of  the  Oarrabelle 
Eiver  to  the  channel  in  the  bay.  No  estimate  of  the  cost  of  this  work 
has  ever  been  submitted. 

OPERATIONS  DURING  FISCAL  TEAR  ENDING  JUNE  30,  1897. 

A  contract  approved  on  Jane  11, 1897,  was  made  with  the  Kitten- 
house  Moore  Dredging  Company,  of  Mobile,  Ala.,  to  cut  the  channel 
10  feet  deep,  provided  for  by  the  river  and  harbor  act  of  1896.  The 
contract  provides  for  work  to  begin  July  1, 1897,  and  to  end  October 
1, 1897. 

RECOMMENDATIONS  AND  ESTIMATES. 

The  commerce  of  this  place  was  valued  in  1895  at  $600,000.  It  will 
increase,  beyond  doubt,  with  better  facilities  of  access  to  the  inner 
harbor.  The  present  appropriation  will  give  a  channel  53  feet  wide. 
This  width  is  insuificient,  but  it  is  all  that  can  be  had  under  the  terms 
of  the  act,  which  specifies  the  depth  of  10  feet.  It  would  have  been 
better  for  the  place  had  the  act  allowed  a  greater  width  and  less  depth. 

An  appropriation  of  $10,000  could  be  expended  judiciously  in  widen- 
ing the  channel. 

Money  statement 

Jnly  1, 1896,  balance  unexpended $10,000. 00 

Jane  30,  1897,  amount  expended  during  fiscal  year 207. 54 

July  1, 1897,  balance  unexpended 9,792.46 

July  1, 1897,  amount  covered  by  uncompleted  contracts 9, 210. 00 

July  1, 1897,  balance  available 582.46 

•  

f  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899    10, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
V    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


APPROPRIATIONS. 

June  3, 1896 $10,000 


Abstract  of  hid  received  and  opened  on  March  13, 1897,  by  Mai,  F,  A,  Mohan,  Corps  of 

Engineers,  for  dredging  on  Carrabelle  Bar,  Florida. 


No. 

l^ame  and  address  of  bidder. 

Time  of 
commencing. 

Time  of 
completion. 

Price 

per  cubic 

yard. 

1 

Rittenhonae  Moore  Dredffins  Co.,  Mobile.  Ala 

July  1, 1897 

Oct,  1.  1897 

•0.30 

Contract  in  force. 


No. 

Name  and  address  of  contractor. 

Date  of 
approvaL 

Date  of 

beginning 

work. 

Date  of 

completion 

of  work. 

1 

Rittenhonae  Moore  Dredging  Co.,  Mobile,  Ala 

Jnnel  1,1897 

July  1,  1897 

Got    1,   1887 

COMMERCIAL  8TATI8TIC8. 


The  commercial  statistics  for  the  harbor  of  Carrabelle,  Fla.,  are  so  combined  with 
those  of  Apalachicola  Bay,  Florida,  that  a  separation  is  impossible. 
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P  2. 

IMPBOVEMENT  OF  APALACHICOLA  BAY,  FLOBIDA. 

DBSCBIPTION. 

Apalachicola  Bay  is  a  long,  broad,  and  shallow  sheet  of  water  on  the 
south  coast  of  Florida.  It  is  separated  from  the  Gulf  of  Mexico  by 
St.  Vincents  Island,  Sand  Island,  and  the  west  half  of  St.  Georges  Island. 
The  bay,  when  continued  to  the  eastward,  forms  St.  Georges  Sound, 
which  is  separated  from  the  Gulf  by  the  eastern  half  of  St.  Georges 
Island,  by  Dog  Island,  and  by  Dog  Island  Beef. 

The  line  dividing  Apalachicola  Bay  from  St  Georges  Sound  runs 
from  Oat  Point,  on  the  north  shore,  to  Bulkhead  Point,  on  St.  Georges 
Island.    On  this  line  is  found  Bulkhead  Shoals. 

Access  to  Apalachicola  Bay  can  be  had  through  West  Pass,  between 
St.  Vincents  Island  and  Sand  Island.  This  pass  is  rarely  used,  as 
there  is  no  good  anchorage  inside. 

The  entrance  to  St.  Georges  Sound  is  through  East  Pass,  between 
St.  Georges  and  Dog  islands. 

Apalachicola  Harbor  is  the  deep  water  just  inside  of  East  Pass  and 
north  of  Dog  Island. 

OBIGmAL  CONDITION. 

Apalachicola  Biver  enters  Apalachicola  Bay  at  about  the  middle  of 
its  north  side.  A  bar  exists  at  the  mouth  of  the  river.  The  depth  of 
the  water  on  it  was  originally  about  3.5  feet.  The  width  of  bar  between 
the  8- foot  curves  inside  and  outside  varies;  it  averages  7,000  feet  in 
round  numbers. 

The  depth  of  water  across  Bulkhead  Shoals  was  originally  less  than 
4  feet. 

PBOJECT  OF  IMPROVEMENT. 

The  report  of  the  examination  of  Apalachicola  Bay  is  to  be  found  in 
the  Report  of  the  Chief  of  Engineers  for  1879,  page  823.  This  report 
recommended  that  a  channel  1^  feet  wide  and  1 1  feet  deep  should  be 
dug  through  the  bar  at  the  mouth  of  the  river.  If  the  results  obtained 
by  this  cut  were  such  as  to  warrant  its  enlargement,  it  was  recommended 
that  the  width  be  increased  to  200  feet.  This  project  was  approved; 
the  cost  was  estimated  at  $100,000. 

A  survey  of  the  mouth  of  the  river  and  of  the  eastern  part  of  Apa- 
lachicola Bay  was  made  in  1891.  As  the  results  of  this  survey  the 
above  project  was  again  recommended,  and  to  it  was  added  the  recom- 
mendation that  a  channel  9  feet  deep  and  not  less  than  100  feet  wide 
should  be  cut  through  Bulkhead  Shoals. 

OPBBATIONS  TO  JUNE  30,  1896. 

The  channel  through  the  bar  at  the  mouth  of  the  river  has  never 
been  obtained  as  recommended,  owing  to  the  insuflBciency  of  appropria- 
tions. The  width  has  never  exceeded  100  feet;  the  depth  has  never 
exceeded  9.5  feet,  as  against  11  feet  proposed. 

The  first  cut  was  made  during  the  winter  of  1881  and  1882.  It  was 
begun  at  11  feet  inside  the  bar,  and  the  depth  of  11  feet  was  maintained 
for  a  length  of  6,748  feet.  Of  this  length,  1,907  fe«t  was  60  feet  wide; 
3,781  feet  was  but  30  feet  wide.  During  1883  the  30.foot  cut  was  widened 
to  60  feet  and  extended  to  tlie  9.5-foot  curve  outside  the  bar.    An  addi- 
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tional  cat  15  feet  wide  was  made  through  the  bar.  Work  done  daring 
1884  left  the  channel  in  the  following  condition : 

Average  depth,  9.5  feet;  total  length,  6,060  feet,  of  which  5,200  feet 
was  75  feet  wide  and  860  feet  60  feet  wide.  Daring  the  spring  of  1885 
the  cat  was  partly  reopened,  it  having  filled  np  to  an  available  depth 
of  6  feet.  The  reopening  was  made  4,177  feet  long,  60  feet  wide,  and 
9.5  feet  deep. 

Daring  1887  and  1888  the  cat  was  reopened  with  the  following  dimen- 
sions: length,  3,635  feet;  width  60  feet;  depth,  9  feet. 

An  examination  made  in  March,  1889,  showed  that  the  cat  had  shoaled 
to  4  feet  in  depth.  The  cat  was  reopened  between  November,  1889,  and 
May,  1890,  to  a  depth  of  8  feet,  with  a  length  of  6,000  feet  and  a  width 
varying  from  80  to  90  feet.  The  cat  was  again  reox>ened  between 
November,  1892,  and  April,  1893,  with  these  dimensions:  Five  thoasand 
three  handre<1  and  fifty  feet  long,  120  feet  wide  at  inner  end  and  100 
feet  at  oater  end,  8  feet  deep. 

An  examination  made  in  April,  1894,  showed  that  the  channel  had 
shoaled,  since  the  reopening  in  1892-93,  2.5  feet  for  a  length  of  2,000 
feet  near  the  inner  end. 

A  new  cat  4,930  feet  long,  100  feet  wide,  and  8  feet  deep  at  low 
water  was  dug  daring  Janaary  and  Febraary,  1896. 

A  straight  cat  4,000  feet  long,  120  feet  wide,  and  9  feet  deep  was 
made  across  Balkhead  Shoals  in  October,  1891,  to  Febraary,  1892.  An 
examination  of  this,  cat  made  in  Jane,  1895,  shows  no  filling  np,  and 
none  has  been  reported  since  then  by  those  who  are  asing  the  cat  con- 
stantly. 

OPERATIONS  DURING  FISCAL  YEAR  ENDING  JUNE  30,  1897. 

A  contract  was  made  with  the  Kittenhonse-Moore  Dredging  Com- 
pany, of  Mobile,  Ala.,  to  reopen  the  cat  throagh  the  bar.  This  contract 
was  approved  April  26, 1897.  Work  was  began  on  May  26^  1897,  and 
finished  Jane  28,  1897.  The  amoant  of  drodging  was  45,000  cabio 
yards.  This  is  the  fifth  time  this  cat  has  been  reopened.  Its  proposed 
dimensions  have  never  been  reached. 

CONDITION  OF  IMPROVEMENT  JUNE  30,  1897. 

The  cut  throagh  the  bar  at  the  month  of  the  river  has  a  bottom 
^dth  of  50  feet  and  a  depth  of  8  feet  at  mean  low  water. 

The  cat  throagh  Balkhead  Shoals  remains  in  good  condition. 

It  is  too  soon  to  determine  how  well  the  depth  of  this  new  cat  will  be 
maintained,  bat  there  is  nothing,  apparently,  to  caase  hopes  of  better 
resalts  than  those  obtained  heretofore,  viz,  that  to  maintain  the  chan- 
nel throagh  the  bar  at  the  moath  of  the  river  at  its  present  dimensions 
requires  the  removal  of  50,000  to  60,000  cubic  yards  of  material 
annually. 

The  project  for  opening  the  bar  has  never  been  carried  out,  conse- 
quently it  is  impossible  to  say  what  the  result  might  be  if  the  channel 
were  ever  once  opened  to  its  full  dimensions.  The  chances  are  alto- 
gether in  favor  of  its  closing  up  again. 

RECOMMENDATIONS  AND  ESTIMATES. 

The  commerce  of  Apalachicola  demands  a  deeper  and  wider  channel. 
Past  experience  has  shown  that  the  shallow  channels  dug  heretofore 
(the  only  ones  which  the  meager  appropriations  have  permitted)  have 
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filled  np  very  soon  after  being  finished.  It  is  possible  that  a  wider  and 
deeper  channel,  say  200  feet  wide  and  11  feet  deep,  might  stand  a 
better  chance  for  remaining  permanent.  Snch  a  channel  woald  require 
the  removal  of  200,000  cubic  yards,  in  round  numbers,  of  mud,  at  a 
cost  of  f  40,000.  A  longitudinal  training  wall  along  the  left  bank  of 
the  river  might  be  of  material  assistance  in  keeping  the  channel  open. 
Whatever  improvement  may  be  adopted,  it  seems  clear  that  more  or 
less  dredging  will  have  to  be  done  every  year. 

An  appropriation  of  $40,000  can  be  expended  judiciously  on  this 
work  during  the  year  ending  June  30, 1899. 

Money  statement. 

July  1,1896,  balance  tmezpended $12,270.45 

June  30, 1897,  amoont  expended  during  fiscal  year 1,462.98 

July  1,1897,  balance  unexpended ; 10,807.47 

July  1,1897,  outstanding  liabilities $305.83 

July  1, 1897.  amount  covered  by  uncompleted  contracts 9, 726. 04 

10,031.87 

July  1,1897,  balance  avaUable 775.60 

f  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899    40, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
\    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


APPROPRIATIONS. 


The  following  amounts  have  been  appropriated  from  time  to  time  for  this  bay : 


March2,  1833 $8,700 

July  4, 1836 10,000 

March  3, 1839 9,900 

June  14,  1880 10,000 

March  3, 1881 10,000 

Augu8t2,  1882 26,000 

July  5, 1884 10,000 

August  5, 1886 12, 000 

These  appropriations  were  divided  into  two  periods,  separated  by  an  interval  of 
forty-one  years,  viz:  From  1833  to  1839,  $28,600;  from  1880  to  1896,  $154,000. 


August  11, 1888 $20,000 

September  19, 1890 20,000 

July  13, 1892 20,000 

August  18, 1894 15,000 

June3,  1896 12,000 

Total 182,600 


Abstract  of  hid  received  and  opened  on  March  IS,  1897,  hy  Maj,  F,  A,  Mahan,  Carps  of 

Engineers,  far  dredging  in  Apalaehioola  Bay,  Florida, 


No. 

Kame  and  address  of  bidder. 

Time  of 
oommenoing. 

Time  of 
completion. 

Jane  30, 1807 

Prioe 

per  cabio 

yard. 

1 

'RitiAnhnnaA  Ikfnn-PA  T)rMflirfnfr  Cln..  M'nhllfi.  Ala.  ....r-*. 

Apr.    1,1897 

$0.24 

COMMERCIAL  STATISTICS. 

The  following  information  has  been  furnished  by  Mr.  J.  C.  Grady,  collector  of 
customs  and  president  of  board  of  trade  of  the  port  of  Apalachicola,  Florida: 

Apalachicola  is,  a  port  of  entry  located  at  tne  mouth  of  the  Apalachicola  River 
and  bay  of  same  name,  is  the  county  seat  of  Franklin  County,  and  has  about  5,000 
inhabitants. 

Emptying  into  the  Apalachicola  River  are  the  Chattahoochee,  Flinty  and  Chipola 
rivers,  also  many  creeks  and  streams  on  which  are  located  almost  inexhaustible 
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quantities  of  the  finest  cypress^  pine,  ash,  oak,  and  other  timber,  which  are  bron^ht 
to  Apalachicola  to  market. 
The  Chattahoochee  and  Flint  rivers,  which  empty  into  the  Apalachicola,  are  na^- 

{^able  to  Colnmbus,  Ga.,  and  Bainbridge,  and  the  only  drawback  to  this  port  is  the 
aok  of  deep  water. 

Apalachicola  is  the  natural  outlet  for  all  of  Georgia  and  Alabama  bordering  on 
the  rivers,  and  if  this  port  is  opened  and  the  proposed  channel  complete  it  would  be 
the  saving  of  manv  thousands  of  dollars  to  Georgia,  Alabama,  and  Florida.  The 
three  rivers  named  are  navigated  by  four  lines  of  steamers  from  Apalachicola  to 
Columbus,  Ga.,  a  distance  of  360  miles. 

Congress  in  1896  ordered  a  survey  for  an  18-foot  channel  at  mean  low  water  from 
the  docks  at  Apalachicola  to  the  gulf  westward,  and  that  survey  has  been  made,  and 
it  is  estimated  that  it  will  not  take  over  $350,000  to  complete  the  project,  which  is  a 
small  sum  compared  to  the  benefit  it  would  be  to  copameroe,  the  customs  revenue 
that  will  accrue  to  the  United  States,  and  the  saving  of  thousands  of  dollars  to  the 
citizens  of  Georgia,  Alabama,  and  Florida. 

Since  this  survey  has  been  made  and  announced,  Apalachicola  has  attracted  con- 
siderable attention,  and  one  line  of  rl^ilroad,  the  Florida  Western,  has  been  partially 
built  eastward  to  connect  with  Tallahassee  and  Thomasville,  and  the  work  is  being 
pushed  ahead.  Another  line  of  road  is  now  contemplated  and  the  company  organ- 
ized to  run  westward  to  connect  with  the  Louisville  and  Nashville,  and  the  fact  of 
a  survey  for  an  18- foot  channel  having  been  made,  and  a  hope  for  the  speedy  comple- 
tion of  this  channel,  has  done  much  to  increase  the  population  and  prosperity  of 
Apalachicola. 

About  all  the  timber  and  lumber  shipped  from  the  district  of  Apalachicola  comes 
down  the  Apalachicola  River  and  has  to  be  towed  down  to  Bust  Pass,  a  distance  of 
25  miles,  ana  across  East  Pass,  which  at  times  is  so  rough  that  it  is  impossible  to  cross, 
causing  delay  and  loss  of  timber,  which  all  could  be  prevented  if  the  proposed  chan 
nel  from  the  docks  of  Apalachicola  westward  to  the  Gulf  was  completed. 

It  is  estimated,  and  safely  so,  that  bet\reen  $75,000  and  $100,000  per  annum  would 
be  saved  to  the  lumber  merchants  and  vessels  in  towage,  labor,  and  loss  of  timber  if 
this  channel  is  completed. 

The  natural  run  of  the  current  is  to  the  westward,  and  the  whole  line  of  route  to 
the  Gulf  is  landlocked.  Fronting  and  running  near  the  docks  and  above  and  below 
Apalachicola  for  5  miles  or  more  we  have  about  22  feet  of  water  which  would  make 
the  best  of  loading  berths  for  vessels. 

The  naval  stores  business  is  also  being  diverted  this  way,  and  when  this  channel 
is  completed,  so  as  to  save  the  enormous  expense  of  lighterage  and  towage,  I  make 
the  assertion  that  Apalachicola  will  at  once  return  to  her  prosperity  as  in  1860,  when 
the  commerce  was  over  $14,000,000,  and  that  the  United  States  will  receive  a  largo 
income  from  customs  duties. 

Below  I  append  a  statement  of  commerce  as  made  up  from  custom-house  statistics 
and  other  estimated  information : 


VoHselB  entered  ftvm— 

United  States  i>ort8 • • 

Africa 

West  Indies 

Brazil 

England 

Mexico 

Trtaice 

Argentine  Bepublio 

Total 

Yessels  cleared  for— 

United  States  ports 

West  Ind  ies 

England 

France 

Argentine  Republic 

Germany 

Total 

Number  of  sailina;  vessels  arrived  which  do  not  enter  and  clear  at  custom-house. 

N  umber  dopartoa ^ . 

KHtimated  arrivals  and  departures  of  steamers  plying  the  Flint  and  Chattahoo 

chee  rivers 

Number  of  vessels  engaged  in  traffic  at  Apalachicola 


Number. 


27 

15 

38 

26 

14 

0 

4 

4 


137 


58 
6 

38 
4 

19 

13 


138 


Tonnage. 


70,790 


78,787 


12,500 
13,500 

89,600 
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Amount  of  saperficial  feet  of  cypress  and  pine  lumber  shipped 61, 000, 000 

Tnrpen  tine *..  casks . .  10, 000 

Rosin barrels..  35,000 

Fish  and  oysters do 80,000 

Estimated  value  of  all  merchandise  shipped  from  Apalachicola,  which 

includes  many  articles  not  named  above $1,871,000 

Imports  through  the  same  and  other  classes  of  trade 1, 976, 000 


Total  commerce  generally 3,847,000 

The  lumber  trade,  which  has  increased  largely  over  1896,  would  have  been  much 
larger  but  for  the  trouble  in  Cuba,  and  as  soon  as  that  is  settled  we  expect,  on 
account  of  our  nearness  to  the  island,  to  ship  large  quantities  there  as  In  days  gone  by. 


P3. 

IMPROVEMENT  OF  APALACHICOLA  RIVER,  THE  CUT-OFF,  AND  LOWER 

CHIPOLA  RIVER,  FLORIDA. 

A  reconnaissance  of  this  river  was  made  between  November  29, 1872, 
and  February  1, 1873,  The  report  of  this  reconnaissance  will  be  found 
in  the  Report  of  the  Chief  of  Engineers  for  1873,  pages  698-699. 

DBSCRIPTION  AND  CONDITION  BEFORE  IMPROVEMENT. 

The  Apalachicola  Elver  is  formed  by  the  junction  of  the  Chattahoo- 
chee and  Flint  rivers  at  the  extreme  southwest  corner  of  the  State  of 
Georgia.  It  runs  southwardly  through  the  State  of  Florida  and 
empties  into  Apalachicola  Bay  at  the  city  of  Apalachicola.  It  passes 
through  the  low,  swampy  country  overflowed  annually  by  the  freshets 
in  the  Chattahoochee  and  Flint.  This  annual  overflow  prevents  the 
country  adjacent  to  its  banks  from  being  used  to  any  great  extent  for 
agricultural  purposes.  Plenty  of  timber,  however,  is  to  be  found  on 
both  sides  of  the  river. 

The  most  serious  obstacle  to  navigation  found  was  at  Moccasin 
Slough,  47  miles  above  the  city  of  Apalachicola.  During  the  civil 
war  the  Confederate  authorities  had  pla<5ed  obstructions  here  to  pre- 
vent vessels  belonging  to  the  United  States  ascending  the  river.  These 
obstructions  caught  trees,  logs,  and  other  floating  materials  U)  such  an 
extent  as  to  form  an  actual  dam.  The  river,  however,  cut  off  from  its 
natural  course,  forced  a  passage  from  about  a  mile  and  a  half  above 
the  obstructions  to  the  River  Styx.  This  passage  was  3,100  feet  in 
length.  Beaching  the  Styx,  the  w^ater  of  the  Apalachicola  liiver  fol- 
lowed it  down  adistanceof  three-quarters  of  a  mile  until  it  reached  the 
original  river  again.  It  was  very  difficult  to  obtain  an  entrance  to  the 
slough  by  vessels  coming  down  the  river,  for  the  rcjison  that  the  slough 
bent  abruptly,  forming  an  angle  of  about  180^,  and  ran  in  exactly  the 
reverse  direction  to  the  current  of  the  river.  Moreover,  it  is  only  from 
80  to  100  feet  in  width,  is  very  crooked,  and  has  a  swift  current  of  more 
than  5  miles  an  honr,  due  to  a  fall  of  2.8  feet.  The  passage  through 
the  slough  and  the  river  Styx  is  2  or  3  miles  shorter  than  the  old 
channel  through  the  Apalachicola  River  proper. 

The  depth  of  the  water  in  the  river  from  the  junction  of  the  Chatta- 
lioochee  and  Flint  to  A])alachicola  is  at  all  places  more  than  G  feet. 
Its  length  is  about  105  miles,  its  width  is  about  150  to  200  yards. 
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Every  freshet  from  the  Chattahoochee  or  Flint  causes  more  or  le-ss 
obstmction  to  navigation  by  the  lodgment  of  snags  and  logs  in  the 
Apalachicola  Kiver. 

PROJECT. 

The  original  project,  submitted  in  1873,  was  to  widen  and  straighten 
Moccasin  Plough  and  to  remove  all  snags  from  tbe  river,  at  an  estimated 
cost  of  $80,333. 

The  act  of  August  11, 1888,  directed  an  examination  of  the  ^*'Chipo]a 
River  from  its  mouth  to  Wewahitchka,  and  the  Gut-off,  and  Lee 
Slough,  running  from  the  Apalachicola  Kiver  to  the  Ghipola  Kiver.*^ 
As  a  result  of  this  examination,  made  in  1889,  the  original  project  was 
extended  so  as  to  include  a  channel  60  feet  wide  and  5  feet  deep 
through  the  Outoff,  Lee  Slough,  and  lower  Ghipola  River. 

OPERATIONS  TO  JUNE  30,  189G. 

A  fairly  complete  synopsis  of  the  work  done  on  this  river  from  Janu- 
ary 1, 1876,  to  June  30,  1895,  will  be  found  in  the  Report  of  the  Chief 
of  Engineers  for  1896,  part  2,  pp.  1348-1350. 

Ko  work  was  done  during  the  year  ending  June  30,  1896,  because 
there  was  no  money. 

CONDITION  OF  THE  IMPROVEMENT  JUNE  30,  1890. 

The  channel  was  completely  opened  to  navigation,  except  scattered 
logs  and  snags  which  caused  trouble  at  low  water.  Overhanging 
timber  and  some  sharp  bends  of  the  river  at  the  Elbows  and  Moccasin 
Slough,  which  retard  boats  at  all  stages  of  water,  lemaiued  to  be 
removed. 

The  channel  through  the  Gut-off  and  lower  Ghipola  River  was  opened 
to  a  width  of  50  feet  in  its  narrowest  portions,  but  was  too  crooked  to 
admit  of  safe  navigation  at  low  water. 

OPERATIONS  DURING  THE  YEAR  ENDINO  JUNE  30,  1897. 

The  snag  boat  Flint  was  transferred  from  the  Ghattahoochee  to  the 
Apalachicola,  and  began  work  on  the  latter  river  on  November  1, 18!)(J. 
Operations  were  continued  to  January  31, 1897.  The  work  done  was 
the  removal  of  overhanging  trees,  of  drift  trees  on  the  banks,  of  logs 
and  snags,  of  stumps,  and  of  bushes  from  the  Gut  off,  from  the  lower 
Ghipola,  and  from  the  Apalachicola  River  proper. 

This  work  was  divided  as  shown  in  the  following  table: 


Cut-off 

Lower  Cbipola 
Apalachicola . 

Total.... 


Over- 
banging 
trees. 

Drift 

trees  on 

bank. 

Logs  and 
snags. 

Stamps. 

266 

376 

878 

6 
463 
460 

12 
433 
179 

14 

672 
43 

1,520 

028 

624 

629  , 

1 

Boshes. 


656 
1,206 


To  facilitate  the  pulling  of  stumps  52  blasts,  using  192  pounds  of 
dynamite,  were  tired  in  the  Apalachicola  River;  aiul  137  blasts,  requir- 
ing 245  pounds  of  dynamite,  were  tired  in  the  lower  Ghipola  River. 
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The  snag  boat  Flint  was  repaired,  at  a  cost  as  follows : 

Use  of  marine  ways $170.00 

Lumber 70.00 

Bolts,  nailBy  oakum,  and  paint 10.03 

Wages 218.00 

Subsistence 26.03 


Total 494.03 

The  channel  work  cost : 

Engineering  and  snperintendenoe $675.00 

Labor 1,460.75 

Subsistence.. 334.29 

Current  repairs ^ 180.00 

Dynamite,  fuses,  etc 141.65 

Machinists'  supplies 45. 46 

Fuel 118.50 


Total 2,855.65 

REMARKS* 

Mr.  Thomas  Eoblnson,  the  assistant  engineer  of  this  river,  says:  ^<It 
was  expected  from  appearances  of  the  soil  daring  the  earlier  work  that 
the  banks  of  the  naiTower  portion  of  the  lower  Ghipcla  would  erode 
readily,  as  soon  as  the  timber  was  removed.  Experience  shows,  however, 
that  the  older  silt,  a  few  feet  back  from  the  margin  of  the  stream,  has 
assumed  a  clay-like  consistency  and  is  not  easily  acted  upon  by  the 
current.  If  the  channel  through  the  old  ( Lee  Slough)  portion  is  to  be 
further  widened,  a  dredge  of  some  sort  must  be  applied  to  the  work. 
Since  this  river  forms,  together  with  the  Flint  and  Chattahoochee,  one 
system  of  waterways,  it  would  be  economical  to  provide  a  dredge,  jointly, 
for  use  on  all  these  improvements." 

I  agree  with  Mr.  Bobinsou  that  a  dredge  is  a  necessity  for  these 
streams. 

RECOMMENDATION  AND  ESTIMATES. 

The  country  bordering  on  the  Apalachicola  River  depends  almost 
entirely  upon  the  river  for  its  transportation.  The  completion  of  the 
improvement  is  essential  to  the  development  of  the  region. 

There  is  still  required  $6,000  for  the  completion  of  the  improvement. 
Of  this  amount  $2,000  will  complete  the  clearing  of  the  Gut-off  and 
lower  Ghipola  Biver^,  according  to  the  approved  project  of  1890;  $2,000 
wUl  fiuish  the  improvement  of  Moccasin  Slough  and  the  Elbows,  and 
$2,000  will  be  required  to  maintain  the  improvement.  No  special  work- 
ing plant  is  required  for  this  river,  as  the  snag  boat  of  the  Flint  and 
Chattahoochee  rivers  can  be  used  here  when  not  in  use  elsewhere. 

It  is  recommended,  therefore,  that  $6,000  be  asked  for  the  completion 
of  the  work  on  this  river  and  for  maintenance  during  the  fiscal  year 
ending  June  30, 1899. 

Money  statement 

Jnly  1,  1896,  balance  unexpended $5,276.51 

June  30,  1897,  amoant  expended  during  fiscal  year 3, 823. 63 

July  1|  1897,  balance  unexpended 1,452.88 

July  1, 1897,  outotanding  llabilitieg 50.00 

July  1, 1897,  balance  available 1,402.88 


{Amount  that  can  be  nrolitably  oxpondud  i  u  fiscal  year  ending  June  30, 1899      6, 000. 00 
Submitted  in  compliance  with  ro(|iiireniei]tH  of  sectionH  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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APPROPRIATIONS. 


May  23, 1828 $3,000 

April23,  1830 2,000 

U&Tch2,  1831 8,000 

Juue23,1874 10,000 

March  3,  1875 10,000 

June  18, 1878 8,000 

March3,  1879 5,000 

June  14,  1880 2,000 

March3,  1881 1,500 

Auguflt2,  1882 2,000 


July  5, 1884 $1,000 

Augusts,  1886 1,000 

Augustll,  1888 2,000 

September  19, 1890 2,000 

July  13,1892 5,000 

Augu8tl8,  1894 5,000 

June  3,  1896 5,000 

Total 72,500 


COMMERCIAL  STATISTICS. 


The  commercial  statistics  of  the  Apalachicola  River  are  so  combined  with  those  of 
the  Chattahoochee  and  Flint  rivers  that  a  separation  is  impossible,  and  reierenoe  ia 
made  to  the  Flint  River  for  figures. 


P4. 
IMPROVEMENT  OF  FLINT  RIVER,  GEORGIA. 

DESCRIPTION. 

The  Flint  Eiver  rises  about  20  miles  southwest  of  Atlanta,  in  Georgia, 
runs  nearly  due  south,  bending  a  little  toward  the  eastward,  and  finally 
joins  the  Chattahoochee  River  at  the  extreme  southwest  comer  of  the 
State  of  Georgia.  The  junction  of  these  two  streams  forms  the  Apa- 
lachicola River.  A  survey  was  authorized  by  the  river  and  harbor  act 
of  June  10, 1872.  The  survey  was  begun  at  Albany,  Ga.,  in  November, 
1872,  and  finished  in  May,  1873.  Obstructions  to  navigation  on  the 
Flint  River  were  rock  shoals  formed  chiefly  of  loose  rocks  of  various 
sizes,  becoming  more  irequent  in  going  up  the  river.  The  character  of 
the  bed,  while  increasing  the  cost  of  the  work,  will  tend  to  make  it 
more  permanent. 

PBOJEOT. 

The  project  for  this  work  proposes  a  channel  100  feet  wide,  with  a  depth 
of  3  feet  at  extreme  low  water,  from  Chattahoochee,  Fla.,  to  Newton, 
Ga.,  a  distance  of  71f  miles,  at  an  estimated  cost  of  tll8,105;  and  from 
Newton,  Ga.,  to  Albany,  Ga.,  a  distance  of  33^  miles,  at  an  estimated 
cost  of  $66,757,  making  a  total  of  1184,862  for  a  distance  of  105  miles. 

The  river  and  harbor  act  of  June  18,  1878,  called  for  an  examination 
of  the  Flint  River  between  Albany  and  Montezuma,  Ga.  This  exami- 
nation showed  that  the  removal  of  logs  and  snags  and  overhanging 
trees  throughout  the  entire  distance,  estimated  at  77  miles,  would  give 
a  navigable  channel  for  light-draft  steamers  throughout  the  greater 
part  of  the  year. 

This  work  was  estimated  to  cost  $15,100. 

OPERATIONS  TO  JUNE  30,  1896. 

A  summary  of  operations  to  June  30, 1895,  will  be  found  in  the  report 
of  the  Chief  of  Engineers  for  1896,  part  3,  pp.  1352-1354. 

1896, — Above  Albany^  Oa. — Nothing  was  done. 

1896. — Below  Albany^  Ga. — Work  was  begun  in  August,  and  the 
channel  was  finished  through  Sisters  Islands  and  Buck  Shoals  for  a 
distance  of  2J  miles,  with  the  removal  of  1,510  cubic  yards  of  rock  and 
67  snags  from  the  channel,  12  trees  trimmed  on  the  banks,  and  842 
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cubic  yards  of  rock  deposited  in  spur  dikes.    In  December,  1896,  the 
driUing  barge  was  taken  to  Bacouton,  Ga.,  and  laid  np  for  the  winter. 

CONDITION  OF  IMPROVEMENT  JDNE  30,  1896. 

Above  Albany. — As  no  commerce  was  attempted  during  the  year  on 
this  part  of  the  river,  no  examination  of  its  condition  was  made;  it 
may  be  assumed,  however,  that  it  was  bad. 

Below  Albany. — There  was  a  navigable  channel  at  all  seasons  of  the 
year  between  Albany  and  Bnck  Shoals,  a  distance  of  37  miles.  Between 
Buck  Shoals  and  Bainbridge,  a  distance  of  about  38  miles,  navigation 
at  low  water  was  impossible  on  account  of  rocks.  Below  Bainbridge 
the  river  was  navigable  at  all  seasons  by  boats  plying  the  Chattahoochee 
and  Apalachicola  rivers. 

OPERATIONS  DURING  THE  FISOAL  TEAR  ENDING  JUNE  30,  1897. 

At  the  beginning  of  the  fiscal  year  the  working  plant  was  in  charge 
of  watchmen  at  Tea  Cup  Shoals,  near  Bacontou,  Ga.  In  August,  under 
the  new  appropriation,  the  crew  were  called  in,  and  the  drilling  barge 
was  drifted  down  the  river  to  Buck  Shoals,  clearing  scattered  logs  and 
bowlders  as  it  passed.  Here  the  boat  worked  one  month.  It  was  then 
drifted  to  Baggs  Ferry  Shoals  and  worked  six  weeks.  In  November 
it  was  moved  down  to  Dickersous  and  Dry  Bread  shoals,  where  it 
worked  until  high  water.  The  boat  was  then  warped  back  up  river  19 
miles  to  Baconton,  and  was  put  in  charge  of  watchmen  until  close  of 
the  fiscal  year.  During  the  months  of  September  and  October  a  trans- 
itman  was  employed,  and  by  the  help  of  men  from  the  crew  of  the 
drilling  barge  surveys  were  made  of  Eope  Work  Shoals  and  Bull 
Slough,  with  a  view  to  formulating  a  plan  for  their  improvement. 

The  obstructions  removed  by  the  drilling  barge  were: 

Cubic  yftrds 

of  rock 

placed  in 

spur  dikes. 


BnckStaoAlB 

Baggs  Ferry 

Dry  Bread  and  DiokerMna  ahoals 
Scattering 


Total 


Bock. 

Logs  and 
snags. 

Trees 
trimmed 
on  bank. 

Ovb.ydi. 

514 

645 

a434 

17 

47 

4 

4 
30 

8 

1,510 

81 

12 

288 

434 
120 


842 


The  cost  of  work  was: 


a  Incomplete. 


Engineering  and  traveling  expenses • $792.88 

Watchmen  (seven  months) 420.00 

Superintendence 360.00 

Labor,  including  subsistence 2, 688. 77 

Tools,  dynamite,  rope,  lumber,  etc 338.50 

Total 4,600.15 

BB2CABKS* 

In  carrying  on  the  work  with  present  appliances,  the  bowlders  are 
first  broken  by  blasting.  When  the  water  is  not  too  deep  the  fragments 
are  removed  by  men  wading  in  the  stream,  who  hand  them  to  their 
comrades  upon  the  dumping  flat.  When  the  water  is  too  cold  or  too 
deep  for  wading,  grappling  tongs  are  used  to  load  the  flat.  The  removal 
of  rock  in  this  way  cost  $2  per  cubic  yard.  The  price  varies,  however, 
with  the  condition  of  the  stream  during  the  working  season.    Men 


APPROPRIATIONS. 


For   Chattahoochee    and    Flint 
nverfl  * 

June  25,  1874 $25,000 

March  3, 1875 25,000 

August  U,  1876 20,000 


Total *70,000 


June  18, 1878 10,000 

March  3, 1879 7,000 

June  14,  1880 20,000 


March  3, 1881 $15,000 

August  2,1882 25,000 

July  5,  1884 20,000 

August  5,1886 20,000 

August  11, 1888 20,000 

September  19,  1890 20,000 

July  13,  1892 15,000 

August  18, 1894 8,000 

June3,  1896 8,000 

Total 188,000 
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wading  when  the  water  is  not  over  4  feet  deep  will  pick  np  by  hand 
three  times  as  much  rock  as  they  can  grapple  with  tongs  in  6  feet  of 
water.  A  small  dredging  machine  would  handle  this  material  more 
readily  than  it  is  possible  with  the  present  manual  appliances,  and 
would  effect  a  saving  of  75  per  cent  of  the  cost  if  it  removed  the 
obstructions  as  readily  as  it  is  believed  it  would;  that  is  to  say,  an  out- 
lay of  $6,000  for  a  dredge  out  of  an  appropriation  of  $8,000  would 
remove  as  much  rock  as  the  present  method,  and  leave  a  good  machine 
on  hand  for  further  work. 

The  drilling  barge  and  dumping  flat  were  built  in  1889.  The  hulls  of 
both  are  so  badly  decayed  that  it  would  be  wiser  and  more  economical 
to  build  new  hulls  than  to  attempt  to  repair  the  old  ones. 

RECOMMENDATIONS  AND  ESTIMATES. 

There  is  no  question  as  to  the  advisability  of  continuing  the  improve- 
ment of  this  river  from  the  mouth  to  Bainbridge.  There  is  a  stretch 
of  bad  river  between  Newton  and  Bainbridge  which  can  be  navigated 
with  care  during  moderate  stages,  but  it  is  impracticable  at  low  water. 
As  the  low- water  season  is  that  of  the  removal  of  the  cotton  crop,  the 
best  trade  of  the  year  is  lost  to  navigation.  There  is  no  doubt  that  if 
the  river  were  in  good  condition  at  low  water  there  would  be  a  consid- 
erable Increase  in  the  commercial  movement. 

It  is  recommended,  therefore,  that  the  work  be  continued  hereafter 
as  it  has  gone  on  in  the  past,  except  that  a  dredge  and  dump  scows  be 
built  for  the  use  of  the  Flint  and  Chattahoochee  rivers,  at  a  cost  of 
$15,000,  one-half  of  the  cost  being  borne  by  each  river. 

The  estimated  cost  of  what  is  required  for  judicious  expenditure 
during  the  coming  year  on  this  river  is: 

Five  months  of  the  snasboat  Flint $5,000 

Eight  monthH  of  the  druliiig  barge 8,000 

New  hulls  for  the  drilling  barge  and  flatboat 6,000 

Dredging  machine  and  two  barges  (one-half) 7,500 

Total 26,500 

Money  statement 

July  1, 1896,  balance unexpendod $8,938.35 

June  30,  1897,  amount  expended  during  fiscal  year 5, 019. 45 

July  1,  1897,  balance  unexpended 3,918.90 

July  1,  1897,  outstanding liabUities 5.94 

July  1, 1897,  balance  available 3,912.96 

[Amount  thatcan  be  profitably  expended  in  fiscalyear  ending  JuneSO,  1899    2S,  500. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


*  Of  this  amount  $18,000  was  expended  on  the  Flint  River. 
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COMBffERCIAL  STATISTICS. 


A  small  steamer,  Little  Vixen,  20  ton0  register,  12  inches  light  draft  and  24  inches 
loaded,  made  some  trips  between  Bainbridge  and  Chevertown,  but  no  statistics  could 
be  obtained. 

A  new  steamer,  the  J.  P.  Williams,  76  tons  register,  18  inches  light  draft  and  30 
inches  loaded,  made  trips  between  Bainbridge  and  Newton,  6a. 

For  the  Flint  River  alone  tho  following  statistics  have  been  received: 


Stem-wheel  Bte«mbo»t. 

Registered 

Draft. 

Round 
trips. 

17 

Between  what  points. 

tonnage.   [   ^ight. 

Loaded. 

Mmiu I  Alma 

35 

10 

Inehei. 
18 

Albany,  Newton,  and  Bain- 
bridge, Ga. 

Freight  carried. 


Articlea. 


OctUm bales. 

Cottonseed sacks. 

Fertiliiers do... 

Hides  and  skins bales. 

Livestock bead. 

Lumber feet. 

Staves... nieces. 

Provisions paoKages. 

Grain -. sacks. 

Miscellaneous  freight packages . 

Naval  stores banrels. 


Total. 


Quantity.!  Tons. 


150 

800 

1,500 

50 

40 

50,000 

45,000 

16,000 

2,000 

500 

13,000 


88 

8 

150 

1 

2 

100 

60 

750 

100 

80 

1«800 


3,024 


Estimated  value  of  above  freight,  in  round  numbers,  $195|000. 

Between  Bainbridge  and  the  month  of  the  river  the  stream  is  well  used  by  the 
steamers  plying  the  Chattahoochee  and  Apalachicola  rivers,  and  for  the  commerce 
of  this  section  of  the  river  reference  is  made  to  the  following  table : 


Stem- wheel  steamboats. 


Registered 
tonnage. 


Naiad 

QneeiCity.. 

Flint 

Apalacbee... 
Fannie  Feam 
Bay  City 


173.44 

154 

135.67 

181.90 

179.32 

185.64 


Draft. 

Light. 

Loaded. 

FmL 

Feet. 

2 

3.5 

2 

4.5 

1.5 

4 

2.8 

4.5 

2.6 

6 

L8 

8.6 

Round 
trips. 


Nomber 
of  pas- 
sengers. 


} 


26 
24 

86 

8 
7 


1,964 
2,845 

2.810 

1,002 
844 


City  of  Columbus  sunk  in  MaTch^897.    No  returns  by  owners. 
J.  F,  C  Griggs  sunk  in  April,  1897.    No  returns  by  owners. 

Amount  of  lumber  rafted  down  the  river  is  not  knowBi  but  is  covered  in  the  report 
for  Apalachicola  Bay,  Florida. 

Freight  carried. 


Articles. 


Cotton ,...*. bales. 

Cottonseed sacks. 

Fertilixem do... 

Hides  Slid  skins packages. 

LivcHtock head. 

Lumber feet. 

Provisions paokams. 

Grain sacks. 

Miscellaneons  freight packages. 

Naval  stores  barrels. 

Shingles 

Brick 


Quantity. 


Total. 


9,403 

1,811 

48,147 

35 

261 

880,000 

104,879 

31.541 

181,608 

37,201 

5,173 

170,971 


Tons. 


2,860 

181 

4,814 

4 

78 

1,089 

3,670 

2,365 

5,906 

8,880 

1,141 

427 


38. 864 


Estimated  value  of  abo^e  flight,  in  round  Dombers,  $1,967|000. 
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P  5. 
IMPROVEMENT  OF  CHATTAHOOCHEE  RIVER,  GEORGIA  AND  ALABAMA. 

GENERAL  IMPROVEMENT. 

Description  and  condition  before  improvement, — The  Ghattahoocbee 
Biver  rises  in  the  extreme  northern  part  of  Georgia,  whence  it  flows 
southwestwardly  until  it  strikes  the  boundary  line  between  G^or^a  and 
Alabama,  at  West  Point,  Ga. ;  thence  it  flows  nearly  due  south,  forming 
the  boundary  line  between  the  States  of  Georgia  and  Alabama,  and, 
farther  on  its  course,  between  Georgia  and  Florida,  until  it  joins  the 
Flint,  forming  the  Apalachicola  River.  The  river  does  not  become 
navigable  until  it  reaches  Columbus,  Ga,  an  estimated  distance  of  224 
miles  above  its  junction  with  the  Flint.  Between  these  two  ])oint8 
there  are  more  or  less  of  obstructions  to  navigation,  but  the  records  of 
this  office  are  so  incomplete  that  it  is  impossible  to  giy^  any  detaUed 
information  on  the  subject  between  Columbus  and  Eufaula. 

The  report  of  the  survey  of  the  Chattahoochee  Eiver,  shown  on  pages 
584, 585,  Report  of  the  Chief  of  Engineers  for  1872,  contains  an  estimate 
for  the  improvement  of  the  Chattahoochee  and  Apalachicola  rivers 
from  Columbus,  Ga.,  to  Apalachicola,  Fla.,  at  a  cost  of  t464,000.  !No 
project  is  made  in  that  report. 

In  the  report  of  the  Chief  of  Engineers  for  1873,  page  700,  three  esti- 
mates were  presented,  as  follows: 

1.  For  removal  of  snags,  logs,  and  loose  rocks,  insuring  a  4r-foot 
channel  between  Eulaula,  Ala.,  and  the  junction  of  the  Flint  at  low 
water,  $63,333. 

2.  For  straightening  and  widening  this  4-foot  channel  to  100  feet, 
$81,914. 

3.  For  deepening  this  channel  to  6  feet  at  low  water,  100  feet  wide, 
$982,945. 

The  engineer  officer  then  in  charge  of  the  improvement  of  the  liyer 
stated  in  his  annual  report — 

I  couBider  the  improvement  included  in  estimates  Nos.  1  and  2  sufficient  for  the 
requirements  of  navigation.    *    *    *■ 

This  would  make  the  estimated  cost  of  the  improvement  of  this  part 
of  the  river  $145,247. 

Ko  estimate  has  been  found  of  the  cost  of  the  portion  between 
Golumbus,  Ga.,  and  Eufaula,  Ala. 

PROJECT. 

The  project  then  adopted,  and  which  is  still  in  force,  provides  for  a 
low- water  channel  4  feet  deep  and  100  feet  wide  from  Goinmbus,  Ga.,  to 
Ghattahoocbee,  Fla.,  an  estimated  distance  of  224  miles,  by  the  removal 
of  snags  and  logs  from  the  channel  and  overhangingtreesfVom  the  banks, 
cutting  a  channel  through  the  rock  shoals,  and  deepening  sand  bars  by 
works  of  contraction  and  shore  protection. 

OPERATIONS  TO  JUNE  30,   1896. 

A  summary  of  the  work  done  on  this  river  from  1874  to  June  30, 1895, 
is  to  be  found  in  the  Beport  of  the  Ghief  of  Engineers  for  1896,  part  3, 
pages  1357-1361. 

1896. — The  snag  boat  Flint  started  from  Ghattahoocbee,  Fla.,  on  July 
1, 1895,  and  cleared  the  river  of  all  accessible  snags  up  to  Golumbus, 
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6a.  Work  was  suspended  on  August  15,  for  the  lack  of  funds,  and  the 
plant  laid  up. 

A  bad  breach  in  one  of  the  dikes  of  the  contraction  improvement  at 
Woolfolk  Bar  occurred  in  October  1895.  It  was  repaired  promptly  and 
most  judiciously  by  the  assistant  engineer  in  local  charge,  Mr.  Thomas 
Bobinson. 

Work  on  the  new  hull  of  the  snag  boat  Chattahoochee  was  well  started 
during  the  last  three  months  of  the  year. 

CONDITION  OF  THE  nCPBOYEMENT  JITNB  30,  1896. 

The  channel  was  about  the  same  as  at  the  close  of  1895,  except  at 
Woolfolk  Bar,  where  the  situation  was  better. 

OPERATIONS  DURING  THE  TEAR  ENDINft  JUNE  30,  1897. 

a.  Oha/nnel  work. — ^The  snag  boat  Flint  started  out  on  August  17, 1896. 
Between  this  date  and  the  end  of  September  it  worked  between  Colum- 
bus, Oa.,  and  Eufaula,  Ala.,  a  distance  of  85  miles.  The  river  was  ex- 
ceedinglv  low.  This  caused  much  loss  of  time  in  crossing  the  bars ;  the 
boat  could  pass  from  pool  to  pool  only  by  vigorous  use  of  the  capstan 
and  warping  ropes.  A  small  rise  occurred  in  the  river  near  the  end  of 
September.  Advantage  was  taken  of  it  to  run  the  boat  to  Obattahoo- 
chee,  Fla.,  whence  the  latter  could  work  back  upstream.  The  channel 
was  cleared  of  all  accessible  snags,  logs,  and  bowlders  as  far  up  as 
Eufaul&,  Ala.,  138  miles. 

The  old  channel  at  Prestons  Bar.  3  miles  below  Eufaula,  was  too  shal- 
low for  navigation,  so  the  crew  of  the  suag  boat  spent  three  weeks  in 
clearing  a  passable  channel  through  rock  bowlders  on  the  Alabama  side 
of  the  river.  The  boat  was  not  fitted  for  rock  work ;  had  tbe  low  water 
not  favored  wading  to  remove  the  fragments  of  rocks  after  blasting, 
the  cost  of  the  work  would  have  been  excessive. 

The  cost,  including  the  time  of  the  men  employed,  their  subsistence, 
and  the  explosives  used,  amounts  to  $2.50  per  cubic  yard  of  bowlder 
measured  in  place.  If  to  this  be  added  the  cost  of  such  assistance  as 
the  suag  boat,  unprepared  as  it  is  for  this  class  of  work,  could  give,  the 
price  per  cubic  yard  amounts  to  $5.  The  first  figure  is  adopt^  solely 
as  a  basis  of  comparison  with  other  work.  The  excessive  cost  on  this 
river  is  but  another  argument  in  favor  of  a  dredging  plant  which  will 
reduce,  not  increase,  the  cost. 

A  bowlder  of  3  cubic  yards  was  blasted  and  removed  from  the  chan- 
nel at  Bock  Island,  129  miles  below  Eufaula. 

Another  rise,  which  came  on  November  1, 1896,  stopped  work  on  the 
Chattahoochee,  so  the  snag  boat  was  transferred  for  three  months  to 
the  Apalachicola  Eiver,  whence  it  returned  in  February,  1897,  working 
its  way  up  to  Burdocks  Landing,  where  it  was  laid  up  for  the  winter. 

Work  was  resumed  in  June;  the  channel  was  cleared  from  Burdocks 
Landing  to  Columbus,  Ga. 

The  snag  boat  passed  three  times  over  223  miles  of  the  river  daring 
the  time  outlined.  It  removed  between  Columbus  and  Eufaula  394 
overhanging  trees,  144  bushes,  and  128  stumps  from  the  banks;  301 
logs  and  snags  from  the  channel ;  and  between  Eufaula  and  Chatta- 
hoochee 177  overhanging  trees,  18  stumps,  563  logs  and  snags,  and  102 
cubic  yards  of  rock. 

b.  Behuilding  snag  boat  Chattahoochee. — Work  was  in  progress  on  the 
new  hull  at  the  beginning  of  the  year.  The  lumber  ordered  for  the 
boat  was  delivered  very  slowly,  through  unavoidable  circumstances  on 
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the  i>art  of  the  sawmiU  men  and  thioagh  the  extreme  low  water  of 
the  summer  of  1896. 

The  regalt  was  that  only  a  small  force  of  men  coold  be  employed  on 
the  woodwork.  The  small  force  lengthened  the  time  of  doing  the  work 
and  increased  the  cost  of  superintendence  and  incidentals.  After  the 
hull  was  launched^  the  use  of  a  large  force  was  not  practical,  as  trans- 
ferring of  the  cabin,  setting  np  the  machinery,  etc.,  were  a  snccession 
of  jobs  each  of  which  had  to  be  finished  before  the  next  could  be  begun. 
The  boat  was  finished  in  Jane,  and  started  at  once  to  clear  the  river  of 
snags  and  other  drift  which  had  been  brought  in  by  the  winter  freshets. 

A  watchman  was  employed  at  Burdocks  Landing,  Alabama,  to  take 
care  of  the  property.  Bepairs  were  made  to  the  storage  sheds,  aronnd 
which  was  built  a  board  and  wire  fence.  Various  repairs  were  made 
for  the  preservation  of  the  old  boats,  tools,  and  other  appliances  laid 
np  at  this  place,  and  sundry  office  work  was  done  on  plans,  etc.,  pre- 
paratory for  future  work. 

The  cost  of  the  work  thus  outlined  was : 

For  channel  work : 

Engineering  and  unperintendence ^791.67 

Labor 2,963.49 

8iil>Hi8tence 395.78 

Fuel 249.50 

TooU  woni  out  and  engineer's  Bupplien 183. 80 

Dynamite,  fusefl,  and  wire 85.00 

Traveling  expenftei) 75.72 

Stationery  and  miscellaneous «  168. 38 

Total 4,913.24 

Rebuilding  snag  boat  Chattahoochee : 

Luml>er 2,043.58 

Iron,  paint,  oakum,  etc 1, 137. 34 

Superintendence  and  labor 6, 156.90 

Subsistence 612.18 

Total 9,980.00 

At  Burdocks  Landing,  Alabama : 

Watchman,  twelve  months 300.00 

Enffineering  and  general  office  work 158. 33 

Labor,  various  repairs 414.50 

Subsistence 104.60 

Lumber,  wire,  nails,  paint,  etc 112.47 

Total g 1.089.90 

CONDITION  OF  THE   IMPEOVEMENT  JUNE  30,   1897. 

The  river  is  uow  in  pretty  good  condition.  There  are  left  still  some 
bars  and  isolated  obstrnctious  which  require  removal.  These  are  to  be 
found  at  St.  Francis  Bend,  Rock  Island,  King  Rock,  and  at  other 
points  where  smaller  amounts  of  work  are  required.  A  great  deal  is 
also  needed  in  the  way  of  repairs  to  the  works  at  Hospital,  Upatoie, 
and  Shell  Greek. 

The  rebuilding  of  the  hull  of  the  Chattahoochee  is  completed  and  the 
vessel  is  at  work. 

BEMABKS. 

Experience  shows  that  the  bars  of  this  river  are  composed,  in  most 
cases,  of  too  coarse  or  too  tenacious  materials  to  be  controlled  readily 
and  economically  by  dams  built  of  pile  and  brush;  moreover,  the  water 
is  already  as  shallow  as  safe  navigation  will  admit  below  most  of  the 
bars.    If  by  reason  of  heavy  scour  gravel  is  forced  out  of  the  chanuel 
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made  over  the  bar,  it  lodges  a  little  farther  down  and  forms  the  nucleuR 
of  another  bar,  and  so  on.  For  these  reasons  a  small  dredging  machine 
is  needed  to  supplement  the  scouring  action  of  the  current,  and  'the 
use  of  such  a  machine  would  dispense  with  entirely,  in  many  cases, 
brush  dams,  and  render  a  piece  of  work  permanent  which,  with  brush 
and  ballast,  can  at  best  be  only  temporary. 

The  hulls  of  the  pile-driver  barge  and  of  one  of  the  flatboats  are 
rotten.    They  are  not  worth  repairing.    They  should  be  rebuilt. 

RECOMMENDATIONS  AND  ESTIMATES. 

The  commerce  of  the  Chattahoochee  Biver  warrants  a  good  channel' 
Four  boats  run  weekly  between  Columbus,  Ga.,  and  Apalachicola,  Fla.? 
going  up  the  Flint  Biver  to  Bainbridge  regularly,  and  occasionally  as 
far  as  Chevertown,  Ga..  on  the  way. 

It  is  recommended  tliat  all  the  old  works  of  improvement,  etc.,  be 
put  in  repair,  and  that  the  necessary  improvements  be  pushed  as 
rapidly  as  possible. 

In  order  to  accomplish  this  the  plant  must  be  put  in  order  by  rebuild- 
ing the  hulls  of  the  pile  driver  and  fiatboat  mentioned,  and  the  acqui- 
sition of  a  small  dredging  machine.  It  would  be  economy  to  build  a 
dredge  for  the  joint  use  of  the  Flint  and  Chattahoochee  rivers.  The 
cost  of  such  a  dredge  and  two  dump  scows  would  be  about  $15,000. 

The  Chattahoochee,  the  Flint,  and  the  Apalachicola  rivers  are  really 
one  system.  The  same  boats  do  the  trade  of  all,  and  the  same  plant  is 
used  in  the  improvement  of  each. 

The  only  works  which  are  done  economically  are  snagging  and  con- 
struction of  contraction  works.  The  removal  of  obstructions  of  rock 
or  indurated  clay  is,  for  lack  i)f  a  proper  plant,  expensive  beyond 
reason.  The  methods  in  use  up  to  the  present  time,  of  blasting  rock 
and  picking  up  the  fragments  by  the  hands  of  men  wading  in  water 
sometimes  4  feet  and  more  in  depth,  is  about  the  most  extravagant 
way  of  doing  this  work  that  can  be  devised.  Yet  this  is  what  has  to 
be  done  frequently  on  both  the  Chattahoochee  and  the  Flint  for  the 
reason  that  the  appropriations  have  never  been  sufficient  to  provide 
the  plant  wherewith  to  work  properly  and  economically. 

The  estimated  cost  of  what  is  contemplated  for  the  Chattahoochee 
Biver  is  as  follows: 

Dredge  and  scows  (half  cost) • $7,500 

Removal  of  annual  accumulation  of  snags,  logs,  etc 5^  000 

Rebuilding  hulls  of  barge  and  pile  driver 5, 000 

Repairs  to  works  at  hospital,  IJpatoie,  Shell  Creek 25, 000 

Excavating  and  controllmg  tbe  channel  in  St.  Francis  Bend 30, 000 

Excavation  of  rock,  etc.,  at  Rock  Island,  King  Rock,  etc 21, 000 

Total 93,500 

This  amount  can  be  expended  judiciously  and  advantageously  during 
the  fiscal  year  ending  June  30, 1899. 

Money  statement, 

July  1,  1896,  balance  unexpended $29, 447. 26 

June  30,  1897,  amoun t  expended  during  fiscal  year 16. 91 1. 35 

July  1,  1897,  balance  unexpended 12, 535. 91 

July  1,  1897,  outstanding  liabilities 880.80 

July  1,  1897,  balance  available 11, 655. 1 1 


Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899    93, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Juno  4,  1897, 


1620      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

APPROPRIATIONS. 

Febraary24,  1835 $2,000 


Chattahoochee  and  Flint  rivers : 

June  23,  1874 25,000 

March  3, 1875 25,000 

August  U,  1876 20,000 

Total *70,000 


June  18,1878 18,000 

March  3, 1879 15,000 

Junei,  1880.... 20,000 


March  3, 1881 $20,000 

August  2,  1882 25,000 

July  5, 1884 35,000 

August  5, 1886 20,000 

Augusta,  1888 20,000 

September  19, 1890 20,000 

July  13,  1892 t25,000 

August  18, 1894 130,000 

June  3,  1896 t25,000 

Total 273,000 


COMUBRCIAL  STATISTICS. 

The  commercial  statistics  for  the  Chattahoochee  River  are  so  combined  with  those 
of  the  Flint  River  that  a  separation  is  impossible;  and  reference  is  made  to  that 
river  for  figures. 


IMPROVEMENT  OF  CHATTAHOOCHEE  RIVER,  GEORGIA  AND  AT.ATtATVTA^ 

BETWEEN  WEST  POINT  AND  FRANKLIN. 

DESCRIPTION. 

This  section  of  the  Ghattahoochee  Eiver  is  38  miles  long.  It  is 
divided  into  a  series  of  pools,  varying  from  halt'  a  mile  to  5  or  6  miles 
in  length,  by  rock  shoals  and  rapids,  ^me  of  which  have  a  fall  as  great 
as  8  feet  in  a  mile.  The  width  of  the  pools  is  from  300  to  500  feet,  and 
their  depth  not  less  than  4  feet.  The  width  of  the  stream  at  the  shoals 
is  from  800  to  1,000  feet,  and  the  depth  of  the  water  is  only  a  few  inches. 

PROJECT  OF  IMPROVEMENT. 

The  river  and  harbor  act  of  September  19, 1890,  provided  for  a  pre- 
liminary examination  of  this  section  of  the  Chattahoochee.  As  a  result 
of  this  examination,  made  in  November,  1890,  it  was  recommended  that 
a  survey  be  made  for  the  purpose  of  founding  a  project  of  improve- 
ment and  estimate  of  cost.  The  division  engineer  and  the  Chief  of 
Engineers  did  not  agree  to  this,  so  no  survey  was  ever  made. 

The  river  and  harbor  act  of  July  13, 1892,  allotted  $5,000  from  the 
general  appropriation  from  the  Chattahoochee  River  to  be  spent  on  this 
section. 

In  response  to  a  call  for  a  project  for  the  expenditure  of  this  sum,  the 
following  was  submitted  on  July  26, 1892: 

To  remove  the  lesser  rock  shoals,  sand  and  gravel  bars  by  excavation 
and  works  of  contraction;  to  remove  overhanging  trees  from  the  banks, 
and  snags,  logs,  and  other  obstructions  from  the  channel,  and  to  over- 
come the  more  serious  obstructions  by  the  construction  of  locks  and 
dams  to  give  a  minimum  depth  of  3  feet  at  low  water  in  the  channel 
between  West  Point  and  Franklin,  a  distance  of  38  miles. 

Recommendation  was  made  "  that  a  party  be  organized  for  working 
the  shoals  between  West  Point  and  Bentley  Mill,  and  continue  working 

•Of  the  joint  appropriations  $52,000  wa«  expended  on  the  Chattahoochee  River. 
t  Of  each  of  these  appropriations  $5,000  lyas  to  he  expended  between  West  Point 
and  Franklin. 
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until  the  shoals  are  put  in  as  good  condition  as  practicable  or  until  the 
funds  are  exhausted.'' 
These  recommendations  were  approved  August  5, 1892. 

CONDITION  OF  IMPROVEMENT  JUNE  30,  1896. 

A  low-water  channel  50  feet  wide  and  3  feet  deep  had  been  obtained 
through  Eoberts,  Flat  Eock,  and  Haynes  Island  shoals. 

WORK  DONE  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1897. 

No  work  was  done  during  the  year. 

RECOMMENDATIONS. 

The  following  recommendations  made  last  year  are  renewed: 

As  much  has  been  done  on  this  section  of  the  Chattahoochee  as  can 
be  accomplished  without  undertaking  an  extended  system  of  slack- 
water  navigation.  So  far  as  can  be  learned  there  is  no  commerce  on 
this  part  of  the  river;  hence  the  cost  of  such  expensive  work  would  not 
be  justified.  It  is  recommended,  therefore,  that  further  work  on  this 
part  of  the  river  be  abandoned. 

As  the  last  allotment  made  is  insufficient  to  do  any  work  on  an  ex- 
tended scale,  it  is  further  recommended  that  nothing  more  be  done 
for  the  present. 

As  this  part  of  the  Chattahoochee  is  not  worth  improving,  no  esti- 
mate for  funds  is  made. 

Money  statement. 

July  1, 1896,  balance  unexpended $5, 419. 16 

June  Sk),  1897,  amount  expended  during  fiscal  year 50. 00 

July  1, 1897,  balance  unexpended 5,369.16 


APPROPRIATIONS. 


An  allotment  of  $5,000  was  made  from  the  river  and  harbor  act  of  July  13,  1892,  a 
second  of  the  sar.ie  amount  from  the  act  of  August  18,  1894,  and  a  third  of  tne  same 
amount  from  th«j  act  of  June  3,  1896;  in  all,  $15,000  has  been  given  to  this  part  of 
the  river. 


P  6. 

IMPROVEMENT  OF  CHOCTAWHATCHEE  RIVER,  FLORIDA  AND  ALABAMA. 

DESCRIPTION. 

The  part  of  the  river  considered  for  improvement  is  that  from  the 
mouth  to  Newton,  Ala.,  an  estimated  length  of  162  miles.  It  may  be 
divided  into  four  sections:  (1)  From  the  mouth  to  Caryville,  where  the 
Pensacola  and  Atlantic  Railroad  crosses  the  river,  100  miles;  (2)  from 
Caryville  to  Geneva,  25  miles;  ^3)  from  Geneva  to  Hollis  Bridge,  30 
miles;  (4)  from  Hollis  Bridge  to  JSewton,  7  miles. 

The  section  below  Caryville  runs  through  a  sparsely  settled  country, 
where  the  business  is  almost  exclusively  the  cutting  and  rafting  of 
timber. 
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The  second  section  is  the  most  used,  nearly  all  of  the  commerce  of 
the  stream  being  here. 

The  third  section  is  used  as  far  as  Pate  Landing  (25  miles  above 
Geneva)  when  freight  is  offered  at  favorable  stages  of  water. 

The  fourth  section  can  not  be  used  during  low  stages  of  the  river. 

The  second  and  third  sections  were  of  very  difficult  navigation,  as 
the  channel  was  greatly  obstructed  by  snags  and  logs;  daring  times  of 
low  water  sand  bars  offered  an  additional  hindrance  to  the  commerce 
of  tlie  stream.  A  series  of  nine  shoals,  formed  by  strata  of  compact 
blue  clay,  makes  low- water  navigation  impossible  between  Hollis  Bridge 
and  Newton.  Whea  the  project  for  the  improvement  of  the  Choctaw- 
hatchee  River  was  adopted  the  town  of  Newton  was  dependent  on  the 
river  for  communication  with  the  outside  world.  The  Alabama  Midland 
Railway  has  been  completed  since  then  from  Moutgomery,  Ala.,  to 
Bainbridge,  Ga.;  this  road  passes  through  Newton ;  consequently  the 
urgent  necessity  for  improving  the  fourth  section  of  the  river  exists  no 
longer. 

THE  ORIGINAL   CONDITION  OF   THIS   CHANNEL. 

Before  work  was  commenced  on  this  river  the  channel  way  was  much 
obstruct^l  by  large  and  dangerous  snags,  by  sunken  logs,  by  over- 
hanging trees,  and  by  shoal  bars,  which  consist  of  gravel  and  coarse 
sand. 

This  much-obstructed  channel  way  was  not  at  all  available  for  the 
amount  of  commerce  which  passes  between  Oaryville,  Fla.,  a  station  on 
the  Pensacola  and  Atlantic  Railroad,  and  the  town  of  Geneva,  Ala., 
which  is  entirely  dependent  on  the  river  for  the  receiving  and  shipping 
of  supplies  and  products. 

PROJECT. 

The  project  for  the  improvement  of  the  Ghoctawhatchee  Eiver  pro- 
poses to  obtain  a  low- water  navigable  channel  from  the  mouth  of  the 
river  to  Newton,  Ala.,  by  the  removal  of  logs  and  snags  from  the  chan- 
nel and  overhanging  trees  from  the  banks,  by  cutting  through  the  rock 
shoals,  and  deepening  sand  bars  through  the  medium  of  contraction 
works  and  protection  for  the  shores. 

This  project  has  since  been  amended  to  require  a  draw,  approved  by 
the  Secretary  of  War,  to  be  placed  in  Hollis  Bridge  before  any  money 
may  be  spent  above  this  bridge. 

The  estimated  cost  of  the  project  of  1872  was  $34,332. 

This  estimate,  revised  in  1880,  increased  the  cost  to  $112,832. 

OPERATIONS   TO   JUNE  30,   1896. 

A  condensed  account  of  the  work  done  on  this  river  from  1874  to 
June  30,  1895,  may  be  found  in  the  Report  of  the  Chief  of  Engineers 
for  189G,  part  3,  pages  1366-1370. 

1896. — No  works  of  contraction  were  carried  on.  The  snag  boat 
made  two  trips  over  the  river  from  Oaryville,  Fla.,  to  Geneva,  Ala. 
The  most  dangerous  obstructions  were  removed  on  the  first  trip.  The 
second  trip,  saw  the  removal  of  practically  all  snags  and  logs  from  the 
cliannel. 

The  following  obstructions  were  cleared  ont :  Thirty-nine  overhanging 
trees  felled  and  cut  up,  28  trees  Idled  and  pulled  bjick,  Gl  stumps  lev- 
eled on  bank,  241  logs  removed  from  drift  i)iles,  306  stumps  removed 
from  drift  piles,  741  snags  and  965  logs  taken  from  the  river. 
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CONDITION   OF  IMPROVEMENT   JDNE  30,   1896. 

On  June  30, 1896,  the  work  accomplished  under  the  approved  project 
had  secured  a  good  navigable  channel  of  3^  feet  at  low  water  from 
Gary  ville,  Fla.,  to  Geneva,  Ala.,  and  varying  in  width  from  60  to  120 
leet,  the  narrow  portions  being  confined  to  the  bars  which  have  been 
deei)ened  by  contraction  works. 

As  o])erations  were  suspended  during  the  season  of  1894  and  the  first 
half  of  1895,  freshets  during  this  period  had  carried  into  the  river  many 
obstructions,  such  as  snags,  which  remained  lodged  in  the  channel, 
thus  somewhat  endangering  navigation,  especially  for  boats  making 
night  trips.  The  contraction  works,  which  have  been  somewhat  injured 
from  time  to  time  by  drift  and  logjams,  had  previously  secured  a  navi- 
gable depth  over  the  bars  where  they  were  placed,  and  no  shoaling  has 
occurred. 

It  may  be  stated  that  the  depth  secured  and  generally  maintained 
under  the  project  up  to  the  close  of  the  fiscal  year  ending  June  30, 1896, 
served  very  well  the  commercial  requirements  of  the  river. 

OPERATIONS  DURING  THE  FISCAL   YEAR  ENDING  JUNE  30,  1897. 

At  the  beginning  of  the  fiscal  year  the  plant  was  tied  up  at  Cary- 
ville,  Fla.,  in  charge  of  a  watchman.  Active  operations — removal  of 
obstructions  from  the  channel — were  commenced  on  August  17  and 
(continued  until  January  9,  when  the  plant  was  taken  to  Caryville  and 
l)laced  under  a  watchman's  care.  During  this  time  the  snag  boat  made 
two  trips  over  the  river  between  Caryville  and  Geneva,  removing  all 
obstructions,  such  as  logs  and  snags,  which  had  come  into  and  lodged 
in  the  channel  during  previous  freshets. 

Work  was  suspended  on  January  9, 1897. 

WORK  ACCOMPLISHED. 

The  following  obstructions  were  removed : 

Logs  from  drift  pUee 250 

Logs  removed  from  river 1, 027 

Stamps  removed  from  channel 206 

Stumps  leveled  on  bank 106 

Snags  removed  from  channel 652 

Overhanging  trees  felled  and  cut  up 97 

Overhanging  trees  pulled  back 285 

Overhanging  trees  trimmed 1 

Rock  removed  from  channel,  cubic  yards 10 

At  a  total  cost  of  $2,749.52. 

CONDITION  OF  IMPROVEMENT  JUNE  30,  1897.  , 

The  condition  of  the  river  is  now  much  as  it  was  a  year  ago.  Boats 
run  regularly  at  low  water  between  Caryville  and  Geoeva  and  even  at 
night. 

8omeof  the  contraction  and  training  works  are  in  need  of  repairs 
and  extension.  The  materials  of  which  they  are  made  are  not  very 
durable,  as  a  rule;  consequently  much  has  to  be  done  in  the  way  of 
renewal  and  rebuilding.  These  works  have  done  such  excellent  service 
in  the  past  and  have  accomi)lisbed  so  much  at  exceedingly  small  cost 
that  it  is  most  economical  and  advantageous  to  keep  them  in  good 
condition. 
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BEOOMMENBATIONS  AND  ESTIMATES. 

Mr.  Turtle,  assistant  engineer  in  local  charge  of  this  river^  says : 

It  is  respectfnlly  recommended  that  the  snag  boat  be  kept  at  work  eacli  season 
removing  such  obstructions  as  are  brought  into  the  channel  during  the  high  stagen 
of  the  water,  and  that  the  pile  driver  be  employed  for  about  two  low- water  seasond 
continuing  construction  works  at  a  few  of  the  shoalest  bars  and  preventing  caving 
banks  by  driving  longitudinal  rows  of  piles. 

The  contraction  works  and  bank  protection  employed  have  secured  very  satisfactory 
results  and  their  continuance  is  recommended. 

The  necessary  work  of  maintenance  is  growing  less  each  year,  and  in  the  fatoFe 
the  snag  boat  can  assist  greatly  in  placing  contraction  works. 

To  obtain  economical  and  permanent  results  this  work  should  be  prosecuted  for  a 
few  seasons  without  delay,  after  which  the  work  of  maintenance  alone  would  be 
required. 

Contraction  works  should  be  put  in  at  several  bars,  and  it  should  be  done  before 
the  present  plant  now  on  hand  for  that  purpose  becomes  unserviceable.  A  pile- 
driving  barge  and  quarter  boat  were  built  for  this  class  of  work  in  1892,  and  since 
then  the  funds  appropriated  have  admitted  of  but  one  season's  work  with  them. 

If  the  sum  appropriated  for  this  improvement  by  the  next  Congress  would  be  snch 
as  would  justify  work  of  contraction  to  be  pushed  for  two  seasons,  this  portion  of 
the  plant  might  be  disposed  of  or  its  decay  would  not  be  of  much  importance. 

It  is  neither  wise  nor  economical  to  bnild  a  pile- driving  barg^  and 
quarter  boat  and  nse  them  but  one  year  in  five  because  there  is  no 
money  with  which  to  put  them  to  work ;  in  other  words,  for  one  year's 
work  they  have  had  four  of  deterioration. 

The  sum  of  t20,000  can  be  expended  economically  and  advantage- 
ously during  the  year  ending  June  30, 1899,  to  be  used  as  follows: 

Snagging,  etc $4,000 

Repairs  to  present  works 4, 000 

New  contraction  works 12,000 

Total 20,000 

Money  statement, 

July  1,  1896,  balance  unexpended $5,164.48 

June  SO,  1897;  amount  expended  during  fiscal  year 3, 526. 09 

July  1,  1897,  balance  unexpended 1;6S8.39 

July  1, 1897,  outstanding  liabilities 89.00 

July  1, 1897,  balance  available 1,549.39 

i  Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June  30, 1899    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 18^. 


APPROPRIATIONS. 


March3,1888 $5,000.00 

June  15,  1844,  for  Choctaw- 

hatchee  and  liolmes  rivers.  10, 000. 00 

June  25, 1874 5,000.00 

March  3, 1875 5,000.00 

August4,  1876 5,000.00 

March  3,1879 5,000.00 

June  14,  1880 7,000.00 

March  3, 1881 10,000.00 

August  2, 1882 18,000.00 

July  5,1884 15,000.00 

Augusts,  1886 15,000.00 


August  11, 1888 $10,000.00 

September  19,  1890 12, 500. 00 

.July  13,1892 12,500.00 

August  18, 1894 6,000.00 

June3,  1896 5,000.00 

Total 146,000.00 

Carried  to  the  surplus  fund, 
1852 2,123.38 

Balance 143,876.62 
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COMMERCIAL  STATISTICS. 


Capts.  T.  M.  Day  and  R.  S.  Hill  and  the  Geneva  Transportation  Company,  all  of 
Geneva,  Ala.,  report  the  following  commercial  statistics  for  the  fiscal  year  ending 
June  30;  1897: 


Stem-wheel  steambonts. 

Begistered 
tonnage. 

1 

Draft.             '  Round  tripa 
between 
-     ._ _.  Geneva .ind 

Light.      Loadod.  1  Car^ville. 

1 

Annett ....^ 

102.5 
39.37 
95.44 
52 

Inches. 
18 

IncJMt. 

M&ry  AH<W  r , , , , „__„.__,._ - 

18                30                 115 

JoelHiTis 

18  !           sa  .              m 

■R-  R-wni 

20 

48                  113 

1 

Freight  carried. 


Articles. 


Cotton 

Fertiiisen 

Hides 

Lnmber 

Provisions , 

Grain 

Miscellaneoas  freight. 

Staves  

Kosin 

Wool 


.bales, 
.sacks. 


reetB.M. 
.packages. 

sacks. 

.packages. 


.barrels. 
...bales. 


Quantity.    Tons. 


11, 762 

48.412 

79 

160,000 

81.947 

42,977 

39,518 

10.000 

18,000 

124 


2,947 
4,841 

21 

250 

10,777 

4,811 

5,520 

75 
4,800 

19 


Total t '    84,070 


The  estimated  value  of  above  freight  in  round  numbers  is. 
The  estimated  value  of  logs  and  timber  rafted  is 


Total  yalue  of  all. 


$2,000,000 
900,000 

2;  900,  poo 


P7. 

IMPROVEMENT  OF  PENSACOLA  HARBOR,  FLORIDA. 
DESORIPTION  AND  OONDITION  BEFORE  IMPROVEMENTS  WERE  BEGUN. 

Pensacola  Harbor,  the  finest  harbor  on  the  Gulf  of  Mexico,  is  at  the 
extreme  western  end  of  the  State  of  Florida. 

Pensacola  Bay  is  a  large  sheet  of  water  of  irregular  shape,  separated 
from  the  Gulf  of  Mexico  by  Santa  Bosa  Island,  which  is  part  of  the 
littoral  cordon  of  the  Gulf. 

Between  Santa  Rosa  Island  and  the  mainland  lies  Santa  Bosa  Sound, 
a  strip  of  water  37.5  miles  long  and  varying  in  width  from  an  eighth  of 
a  mile  to  2  miles. 

A  long  tongue  of  land  making  in  from  the  eastward  separates  Santa 
Eosa  Sonnd  from  the  greater  part  of  Pensacola  Bay.  North  of  this 
tongue  of  land  Pensacola  Bay  divides  into  two  arms,  which  have  their 
axes  nearly  north  and  south.  The  west  arm  is  called  Escambia  Bay, 
into  the  northern  end  of  which  empties  Escambia  liiver.  The  eastern 
arm  is  in  two  parts — East  Bay,  with  its  extension  northward,  called 
Blackwater  Bay. 

Pensa(;ola  Bay  is  24  miles  long  from  the  extreme  eastern  end  of  East 
Bay  to  the  entrance  from  the  Gulf.    Its  total  water  surface,  including 
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I 

Escambia,  East,  and  Blackwater  bays  and  the  western  part  of  Santa 
Bosa  Sound,  is  about  150  square  miles. 

The  entrance  to  Pensacola  Bay  is  at  the  extreme  western  end  of 
Santa  Eosa  Island.  The  bay  lies  wholly  to  the  east  of  the  entrance. 
The  passage  through  the  gorge  of  the  entrance  is  very  deep,  reaching 
at  one  point  as  much  as  52.5  feet.  Inside  of  the  entrance  and  for  a 
distance  of  9  or  10  miles  vessels  drawing  30  feet  of  water  can  move 
easily  and  safely. 

It  is  not  easy  to  gain  entrance  to  the  bay.  Access  thereto  is  denied 
by  a  bar  on  which  there  is  rarely,  even  at  the  deepest  point,  more  than 
21  feet  of  water  at  mean  low  tide.  This  bar  is  roughly  elliptical  in 
shape.  Starting  from  the  shore  to  the  west  of  the  entrance,  at  a  point 
1,900  feet  beyond  the  front  beacon  of  the  McRee  range,  the  axis  of  the 
bar  swings  around  gradually  to  a  point  on  the  shore  line  rather  more 
than  4,500  feet  to  the  east  of  Fort  Pickens.  This  curve  may  be  divided 
into  two  unequal  parts,  one  about  two-thirds  of  its  development  from 
the  west,  the  other  about  one-third  from  the  east,  the  point  of  division 
being  nearly  midway  between  the  18-foot  curves  and  in  a  depth  of  21 
feet,  more  or  less,  according  to  circumstances.  The  western  two-thirds 
of  the  bar  is  called  the  Caucus  Shoal;  the  eastern  third  is  called  the 
East  Bank.  Inside  of  this  bar  a  shoal  makes  out  fh)m  the  western  end 
of  Santa  Eosa  Island.  It  is  called  the  Middle  Ground.  It  has  its  axis 
nearly  north  and  south. 

The  passageway  between  the  Caucus  Shoal  and  the  East  Bank  is 
called  the  outer  bar;  that  between  the  Caucus  Shoal  and  the  Middle 
Ground  is  called  the  inner  bar.  A  cut  has  been  dredged  several  times 
to  a  depth  of  24  to  26  feet  across  the  inner  bar.  As  its  axis  made  always 
a  wide  angle  with  the  direction  of  the  currents,  especially  those  of  the 
ebb,  the  cut  has  closed  up  again  soon  after  each  opening. 

The  passageways  across  the  outer  and  inner  bars  have  been  narrowed 
gradually.  The  nearest  points  of  the  various  curves  of  depth  have  had 
the  following  distances  between  them  at  the  dates  mentioned: 

Inner  bar. 


DiatAiioe  between — 


I 


1822.        1866. 


1800. 


1896.    ,     1896L 


1  Tarda. 

12-foot  oanres ;    2,050 

18-foot  carvea !    1,400 

21-foot  onrreB 1,125 


Yardt. 
1,525 
1,350 
1,050 


Tardt.  \  Tarda.  >  TardM. 
2, 050      2, 000  ' 
225  367 

♦133 


667 


213 
a53 


a  Theso  two  measurements  are  taken  along  the  sailing  line.    All  the  others  are  taken  across  it. 

Outet*  bar. 


Distance  between— 


18-foot  curves 
21 -foot  curves 
24-foot  curves 


In  this  table  the  distance  between  the  24-foot  curves  is  measured  in 
the  direction  of  the  sailing  lines.  The  distances  between  the  other 
curves  are  taken  across  the  sailing  lines  to  the  nearest  points  of  the 
curves. 

Up  to  1856,  at  least,  vessels  drawing  not  more  than  18  to  20  feet  of 
water  could  beat  into  the  bav. 
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PROJECTS. 

I^rqject  of  1877, — This  project  included  only  the  removal  of  four 
-wrecks,  these  being  a  ship  of  1,200  tons,  wrecked  on  the  Middle 
Oround  in  1869;  a  bark  of  900  tons,  wrecked  alongside  of  the  preced- 
ing in  March,  1872;  a  steamer  of  375  tons,  wrecked  about  half  a  mile 
south  of  the  light-honse  in  1864;  a  pilot  boat  of  34  tons,  sunk  in  4^ 
fathoms  of  water  1  mile  north-northeast  of  the  outer  bar  buoy  on  May 
31,  1875. 

Project  of  1878. — This  project,  as  definitely  presented,  was:  First,  to 
remove  the  above  wrecks  by  contract;  second,  to  make  an  examination 
or  survey  to  determine  the  most  advantageous  expenditure  of  any 
remaining  balance  of  the  appropriation  or  for  further  recommendations 
for  improvement. 

Project  of  1881. — ^This  project  was  presented  by  the  Board  of  Engi- 
neers of  February  12, 1 881.  It  provided  for  dredging  a  channel  300  feet 
wide  and  24  feet  deep  at  mean  low  water  across  the  inner  bar  and  for 
protecting  the  shore  line  near  Fort  McRee  from  further  abrasion  by  the 
construction  of  jetties  and  works  of  shore  protection,  with  the  view  of 
preventing  further  injurious  changes  in  the  tidal  currents  and  also  of 
retaining  the  position  for  defensive  purposes.  The  water  on  the  inner 
bar  was  then  only  19.5  feet  deep.  This  project  will  be  found  in  full  in 
the  Report  of  the  Chief  of  Engineers  for  1881,  page  117. 

Project  for  1891. — This  project,  prepared  by  a  special  Board  of  Engi- 
neers, was  presented  July  16, 1891.  It  provides,  briefly,  for  the  build- 
ing of  two  jetties,  one  ^om  the  west  end  of  Santa  Bosa  Island,  the 
other  from  the  west  side  of  the  entrance  of  the  bay,  the  jetties  to  have 
shore  arms  normal  to  the  water  line  of  the  shore  and  to  be  of  such 
length  as  to  bring  thoir  outer  ends  4,500  feet  apart  when  finished.  The 
jetties  from  the  ends  of  the  shore  arms  are  to  follow  as  nearly  as  possi- 
ble the  line  of  the  ebb  currents,  and  to  converge  toward  each  other  so 
that  the  distance  between  them  at  their  outer  ends  should  be  3,500  feet. 
Dredging  to  hasten  the  opening  of  the  new  channel  is  also  a  part  of 
the  scheme.  The  full  report  of  this  Board  may  be  found  in  the  Eeport 
of  the  Chief  of  Engineers  for  1891,  page  1723. 

First  amendment  to  the  project  of  1891. — A  special  Board  6i  Engi- 
neers appointed  "to  reconsider  the  project  for  the  improvement  of  the 
harbor  of  Pensacola,  Fia.,"  presented  its  report  on  August  20, 1896. 
This  Board  made  no  change  in  the  project  of  1891.  It  recommended 
"that  the  engineer  officer  in  charge  be  directed  to  take  the  necessary 
steps  to  secure  immediately  the  use  of  one  of  the  powerful  hydraulic 
dredges  now  owned  by  the  United  States,  and  to  open  a  channel  26 
feet  deep  at  mean  low  water  and  as  wide  as  practicable  on  the  line  of 
the  deepest  water  across  Caucus  Shoals,  approximately  on  the  line  of  the 
axis  of  the  jetty  channel  recommended  by  the  Board  of  1891,  and  that 
he  be  authorized  to  use  for  this  purpose  as  much  of  the  funds  now 
available  as  may  be  necessary."  This  report  may  be  found  in  the 
Eeport  of  the  Chief  of  Engineers  for  1895,  page  1657. 

Second  amendment  to  project  of  1891: — This  amendment  was  submitted 
by  the  same  Board  that  recommended  the  first  amendment,  one  officer 
having  been  added  to  the  Board.    It  is  as  follows: 

1.  The  Board  rocommends  that  all  funds  now  available  be  expended  in  continuing 
the  work  of  dredging  across  Caacns  Shoala. 

2,  If  fandssaffictent  for  the  constraction  of  a  snitable  dredge  and  for  its  operation 
for  a  period  of  at  leaat  two  years  be  made  available  by  the  next  river  and  harbor  act, 
the  Board  recommends  that  saoh  a  dredge  be  built  and  a  channel  opened  across 
Caacas  Shoal,  at  least  300  feet  wide,  having  a  least  mean  low-water  depth  of  30  feet, 
with  such  side  slopes  as  the  material  will  assume. 
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TTntil  a  channel  be  opened  by  dredging  across  Caucus  Shoal,  as  herein 
proposed,  the  Board  recommends  that  the  construction  of  jetties  for 
its  economical  maintenance  be  not  farther  considered. 

The  existing  conditions  at  the  western  eud  of  Santa  Eosa  Island  and 
near  Fort  McKee  should,  however,  be  maintained  by  the  construction, 
if  necessary,  of  suitable  shore  protection,  which  may  be  utilized  as  bases 
for  jetties  should  their  construction  become  imperative. 

OPERATIONS  TO  JUNE  30,  1896. 

A  brief  r6Qum6  of  the  operations  at  Pensacola  up  to  June  30,  1895, 
can  be  found  in  the  Report  of  the  Chief  of  Engineers  for  1896,  part 
3,  pages  1375-1377. 

1896. — The  United  States  dredge  Gedney  was  sent  from  N'ew  York  to 
Pensacola,  where  it  began  work  on  the  channel  across  Caucus  Shoal  on 
October  23, 1895,  It  continued  work  as  weather  and  repairs  allowed 
until  the  close  of  the  year.  A  full  account  of  its  work  and  the  cost 
thereof  is  given  in  the  Report  of  the  Chief  of  Engineers  for  1896,  part 
3,  pages  1377-1389. 

CONDITION  OF  THE   IMPROVEMENT  JUNE  30,  1896. 

Jetties. — ^The  jetties  on  the  west  side  of  the  entrance  to  the  bay  were 
in  good  order. 

Channels, — The  depth  of  water  on  the  inner  bar  did  not  exceed  21  feet 
The  least  depth  in  the  Caucus  Channel  was  23  feet,  but  this  was  on 
a  point  a  couple  of  hundred  yards  north  of  the  channel  proper,  which 
projected  out  beyond  the  general  line  of  the  24-foot  curve.  The  least 
depth  between  the  24-foot  curve  inside  the  shoal  and  the  same  curve 
outside  was  23.7  feet  for  a  length  of  65  feet.  The  average  depth  75'  east 
of  the  axis  of  the  channel  was  19  feet;  it  was  the  same  on  a  line  75'  west. 

OPERATIONS  DURING  THE  YEAR  ENDING  JUNE  30,  1897. 

The  Oedney  was  still  at  work  at  the  beginning  of  the  year  dredging 
in  the  Caucus  Channel.  Operations  were  suspended  by  reason  of  heavy 
weather  on  July  2,  1896,  and  were  not  resumed  until  July  13.  The 
rudderstock  was  broken  on  July  17.  The  vessel  had  to  go  to  New 
Orleans  for  repairs;  it  did  not  return  until  August  2.  Meanwhile, 
Colonel  Gillespie  requested  that  it  be  returned  to  New  York,  so  no  fiir- 
ther  dredging  was  done. 

Several  violent  storms  which  occurred  during  the  fall,  winter,  and 
spring  of  1896-97,  and  especially  the  one  of  January,  1897,  caused  a 
shoaling  of  the  channel  through  the  Caucus  Shoal.  This  shoaling,  from 
September,  1896,  to  April,  1897,  amounted  to  2.6  feet,  on  an  average, 
along  the  axis  of  the  channel,  to  1.5  feet  along  the  line  50  feet  east,  and 
to  1.3  feet  along  the  line  50  feet  west  of  the  axis. 

An  agreement  was  made  with  the  Rittenhouse  Moore  Dredging  Com- 
pany, of  Mobile,  Ala.,  to  remove  200,000  cubic  yards  at  10  cents  a  yard. 
This  amount  was  increased  subsequently  to  300,000  cubic  yards.  Work 
was  begun  on  April  20, 1897 ;  it  was  still  going  on  at  the  close  of  the  year. 

After  the  passage  of  the  river  and  harbor  act  of  1896,  the  engineer 
officer  in  charge  of  this  work  was  directed  to  prepare  general  specifica- 
tions for  a  dredge  lor  this  harbor.  These  were  practically  complete  by 
the  end  of  October.  Consultation  with  sliii)builder8  and  with  parties 
who  had  had  experience  in  this  class  of  work  caused  the  engineer  officer 
in  charge  to  ask  authority  from  the  Chief  of  Engineers  to  prepare 
detailed  specifications  for  the  hull  of  the  vessel.    This  authority  was 
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granted  on  November  3, 1896,  Since  that  time  the  preparation  of  the 
plans  and  specifications  have  gone  on  as  rapidly  as  possible.  They 
were  well  nnder  way  at  the  close  of  the  year. 

SURVEY  OF  TUB  ENTRANCE  TO  PENSACOLA  HARBOR,  FLORIDA. 

This  survey  was  begun  on  July  20, 1896.  It  included  the  whole  of 
the  Shoals  at  the  entrance,  parts  of  which  had  been  omitted  in  former 
surveys.  The  field  work  was  completed  on  October  3, 1890.  The  area 
covered  was  13.9  square  miles;  the  number  of  soundings  taken  was 
13,027;  the  cost  was  $3,555.44;  hence  the  cost  per  square  mile 
was  $255.78, 

MISCELLANEOUS  WORK. 

The  center  ranges  of  the  Caucus  Channel  were  blown  down  by  the 
gale  of  July  7, 1896,  when  the  wind  reached  a  velocity  of  100  miles  an 
hour  for  a  few  minutes.  These  were  rebuilt.  Sixteen  smaller  ranges 
were  put  up  to  mark  lines  parallel  to  the  axis  of  the  cut  and  50  feet 
apart  on  either  side  up  to  a  distance  of  200  feet.  These  ranges  are  to 
facilitate  soundings  through  the  cut  to  determine  from  time  to  time 
what  changes  are  going  on. 

The  center  ranges  have  been  kept  lighted  at  night  under  authority 
of  the  Chief  of  Engineers  since  August  20, 1896. 

The  breaches  in  the  shore  line,  caused  by  the  storm  of  July  7, 1896, 
have  closed. 

CONDITION   OF  THE  IIVIPROVEMBNT  JUNE  30,  1897. 

Jetties. — The  jetties  near  Fort  McRee  are  still  in  good  condition; 
they  show  no  signs  of  settlement  or  deterioration. 

Channels, — It  is  not  known  to  what  extent  the  old  channel  has  changed 
since  last  fall,  as  no  survey  has  been  made  yet  to  determine  it.  No 
special  attention  has  been  paid  to  it,  as  it  has  become  of  little  impor- 
tance since  the  Caucus  Cut  was  opened. 

The  channel  through  the  Caucus  Shoal  has  held  its  own  remarkably 
well  considerhig  how  narrow  it  is.  The  great  gale  of  January,  1897, 
caused  a  most  violent  sea.  One  pilot  stated  that  he  saw  sand  brought 
up  from  the  bottom  of  the  gulf  in  more  than  6  fathoms  of  water.  A 
great  deal  of  the  south  side  of  Santa  Eosa  Island,  just  in  front  of  the 
new  lOinch  gun  battery,  was  cut  away. 

The  movement  of  material  must  have  been  excessive.  Surveys  have 
not  yet  been  made  of  suflBcient  extent  to  state  exactly  how  much 
material  was  thrown  into  the  channel,  but  from  such  data  as  is  available 
I  should  say  that  it  is  more  than  75,000  cubic  yards  at  the  outside. 

A  set  of  soundings  was  taken  through  the  channel  on  April  27, 1897. 
These  soundings  show  an  average  loss  of  dei)th  of  2.6  feet  along  the 
center  line,  of  1.5  feet  along  the  line  50  feet  east  of  the  center,  and  of 
1.3  along  the  line  50  fe^t  west  of  the  center,  or  an  average  of  1.8  feet 
over  the  whole.  The  channel  is  6,000  feet  long.  A  channel  width  of 
150  feet  has  been  assumed  for  computation.  With  these  dimensions 
the  fill  is  60,000  cubic  yards.  But  this  is  evidently  too  much,  because 
the  sides  of  the  channel  slope  upward  from  the  center  line;  hence  the 
fill  farther  from  the  center  line  is  less. 

The  experience  of  the  past  year  shows  that  the  annual  deposit  to  be 
anticipated  here  will  be  well  within  the  limit  of  easy  and  economical 
handling. 

If  the  channel  had  had  its  full  depth  and  width,  it  is  believed  that 
the  shoaling  would  not  have  been  appreciable. 
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RECOMMENDATIONS  AND  ESTIMATES. 


While  it  is  unlikely,  judging  by  the  experience  of  the  past  year,  that 
any  serious  breach  is  likely  to  occur  in  the  shore  line,  it  will  be  well  to 
have  on  hand  a  sum  sufficient  to  meet  any  such  emergency.  It  Is 
recommended  that  $25,000  be  appropriated  for  such  a  contingent 
expense.  • 

The  cost  of  dredging  is  estimated  at  $50,000  a  year.  This  amount 
can  be  expended  profi^bly  and  advantageously  during  the  year  ending 
June  30, 1899. 

Money  statement 

July  1,1896,  balance)  unexpended $254,912.43 

Jane  30, 1897,  amount  expended  daring  fiscal  year 30, 828. 4P 

July  1,1897,  balance  unexpended 224, 0B3.^ 

July  1, 1897,  amount  covered  by  uncompleted  contracta - 10,  872. 06 

July  1, 1897,  balance  available 213, 211.  ^^ 


Amount  that  can  be  profitably  expended  in  fi seal  vear  ending  June  30, 1 899    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


APPROPRIATIONS. 


June  18,1878 $20,000 

March  3, 1879 10,000 

June  14,1880 40,000 

March3,  1881 20,000 

AuffU8t2,  1882 50,000 

July  5,  1884 55,000 

Augu6t5|1886 20,000 


August  11,  1888 $35,000 

September  19,1890 25.000 

July  13,1892 75,000 

August  18,  1894 100,000 

June  3,  1896 200,  OOi) 

Total 650,000 


COMMERCIAL  STATISTICS. 

The  following  information  has  been  furnished  by  Mr.  S.  A.  Moreno,  deputy  col- 
lector of  customs  and  statistical  clerk  of  the  port  of  Peusacola,  Fla. : 

Expoits  to  foreign  ports $8, 069,  294 

Exports  to  coastwise  ports 281, 071 

Total  value  of  exports 8,350,3^ 


Imports  from  foreign  ports 530,451 

Duties  on  imports  and  miscellaneous  collections 4,  ^2 


YesselB  entered  from  foreign  porto... 
Yeseels entered  from  coMtwiae  ports. 


Total 


Vessels  cleared  for  foreign  ports . . . 
Vessels  cleared  for  domestic  ports. 


Total 


Kamber  of  vessels  employed  in  traffic  of  port: 

Steam 

Sail 


Total. 
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Coastwise  exports  consisted  of: 

Lumber,  9,771,000 feet  B.M.,  at  $10  per  M $97,710 

Coal,  88,296  tons,  at  $2  per  ton 176,592 

Pig  iron,  25  tons,  at  $10  per  ton 250 

MiBcellaneons  shipments 6,519 

Total 281,071 


P8. 

IMPROVEMENT  OF  ESCAMBIA   AND   CONECUH   RIVERS,   FLORIDA  AND 

ALABAMA. 

DESCRIPTION  AND  CONDITION  BEFORE  IMPROVEMENT. 

These  two  names  apply  to  the  same  river,  which  is  known  by  the 
name  of  Escambia  from  the  bonudary  line  between  the  States  of  Ala- 
bama and  Florida  to  the  mouth  of  the  river,  in  Escambia  Bay,  an  arm 
of  Pensacola  Bay,  and  the  Gonecah  north  of  tlie  Florida  and  Alabama 
State  line. 

An  examination  of  the  part  of  the  river  lying  south  of  the  Alabama 
State  line,  a  length  of  100  miles,  was  made  between  the  19th  and  2Sth 
of  November,  1878.  In  this  distance  the  width  of  the  river  is  rarely 
less  than  150  feet  and  often  increases  to  300  feet.  The  country  through 
which  it  flows  is,  with  but  little  exception,  low,  swampy,  and  subject  to 
overflow  for  several  miles  on  either  side.  At  the  mouth  of  the  river, 
where  it  empties  into  Escambia  Bay,  there  exists  a  bar  on  which  the 
depth  of  water  is  not  stated.  The  channel  of  thS  river  was  tortuous 
and  was  much  obstructed  by  snags,  logs,  etc.  There  were  also  a  few 
points  to  be  cut  off  by  means  of  dredging. 

PROJECT. 

The  improvements  suggested  were  to  dredge  a  channel  through  the 
bar  150  feet  wide  and  5^  feet  deep  at  mean  low  tide,  to  remove  other 
obBtructions,  and  construct  a  few  dikes,  wing  dams,  and  shore  protec- 
tion, so  as  to  give  a  good  navigable  channel  of  a  minimum  depth  of  5 
feet  throughout  its  entire  length  at  ordinary  low  water.  The  original 
estimate  of  the  cost  of  the  improvement  was  $87,430. 

OPERATIONS  TO  JUNE  30,  1896. 

The  operations  on  this  stream  from  1880  to  June  30, 1895,  are  given 
briefly  in  the  Eeport  of  the  Chief  of  Engineers  for  1896,  part  3,  pp. 
1393-1395. 

1S96. — ^Work  was  carried  on  from  the  beginning  of  the  year  to  Decem- 
ber 20, 1895.  During  this  time  24  overhanging  trees  were  felled  and 
cut  up  and  4  trimmed;  215  logs  cut  up  and  stumps  leveled  on  bank; 
368  logs  removed  from  drift  piles;  110  stumps,  1,332  snags,  and  43  logs 
removed  from  the  river.  The  total  cost  of  these  operations  was  $2,757.40. 
The  work  extended  over  56  miles  of  the  river,  in  the  part  most  danger- 
ous to  rafting  and  most  diflicult  to  maintain. 

CONDITION  OF  IMPROVEMENT  JUNE  30,  1896. 

The  river  was  in  good  condition  for  rafting,  but  tlie  bar  at  the  mouth 
\ras  impassable  for  tugs. 
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OPERATIONS  DURING  THE  YEAR  ENDING  JUNE  30,  1897. 

The  beginning  of  the  fiscal  year  was  spent  in  making  needed  re2>air< 
to  boats,  decks,  and  derricks.  These  repairs  were  completed  on  Augnstt 
3  and  active  operations  were  begun  on  the  4tli, 

The  snag  boat  first  worked  upstream  until  early  in  November,  when, 
owing  to  extreme  low  water  and  to  the  considerable  distance  between 
obstructions,  the  boat  dropped  back  to  the  more  obstructed  stretches 
of  the  river  below  Brewton,  Ala. 

Work  was  continued  downstream  until  December  5,  when  it  was  sus- 
pended on  account  of  high  water.  The  snag  boat  was  taken  to  *'01d 
Eiver,"  3  miles  above  Brewton ;  the  plant  and  property  were  put  away, 
and  the  whole  was  placed  in  charge  of  a  watchman  on  December  20. 

Owing  to  the  condition  of  the  funds,  not  sufficient  to  work  two 
seasons,  only  the  most  dangerous  obstructions  were  removed. 

The  length  of  river  worked  over  was  25J  miles. 

WORK  PERFORMED. 

The  following  obstructions  were  removed : 

Overhanging  trt'es  felled  and  cut  up S2 

Overlianjj^ing  trees  pulled  back 7 

LogH  cut  up  or  stumps  leveled  on  bank 189 

Stumps  removed 150 

T^ogs  removed  from  drift  piles 84 

Snags  removed  from  river 1, 385 

Logs  removed  from  river 145 

Cubic  yards  marl  or  clay  excavated 20 

At  a  total  cost  of  $2,589:85. 

RECOMMENDATIONS  AND  ESTIMATES. 

The  most  necessary  work  on  this  stream  is  the  dredging  of  a  channel 
through  the  bar  at  its  mouth.  It  is  impossible  for  tugs  to  go  inside  the 
bar  to  bring  out  the  rafts  which  are  floated  down  the  river.  It  is  neces- 
sary, therefore,  to  float  out  the  rafts  and  tie  them  up  in  open  bay.  There 
they  break  loose  sometimes  and  much  valuable  timber  is  lost. 

It  will  cost  $12,000  to  dig  a  channel  100  feet  wide  and  8  feet  deep 
through  the  bar. 

Snagging  operations,  when  carried  on  properly,  require  $6,000  a  year. 

The  commerce  of  this  river  amounts  to  more  than  $2,000,000  a  year. 
The  amounts  required  to  do  the  necessary  work  on  this  river  are  in  all 
$18,000,  or  only  nine-tenths  of  1  per  cent  of  the  annual  commerce. 

Money  statement, 

July  1, 1896,  balance  unexpended $4, 475. 95 

Juue  30, 1897,  amount  expended  during  fiscal  year 3, 642. 62 

July  1,  1897,  balance  unexpended 8;J3. 33 

July  1,  1897,  outstanding  liabilities 64.50 

July  1, 1897,  balance  available 768.83 


{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899    18, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


APPENDIX   P — ^REPOBT  OP  MAJOR  MAHAN. 


1633 


AFPROPBUTI0178. 


For  Efloambia  Hiver: 

March2, 1833 $5,000 

July2, 1836 5,500 

June  14, 1880 8,000 

March3, 1881 5,000 

July  5, 1884 3,000 

For  Escambia  and  Conecuh  rivers : 

August2,1882 12,000 

Julys,  1884.... 12,000 

Augusts,  1886 12,000 

August  U,  1888 10,000 


For  Escambia  and  Conecuh  riv-    . 
ers — Continued. 

September  19, 1890 $7,500 

July  13, 1892 8,000 

Augustl8, 1894 6,000 

June  3,  1896 4,000 

Total 98,000 

Carried  to  the  surplus  fund,  1838.    5, 500 

Balance 92, 500 


COMMERCIAL  STATISTICS. 


The  commerce  of  this  river  is  principally  the  transportation  of  loes,  lumber,  and 
timber,  and  is  carried  to  Pensacola,  Fla.,  for  export.  The  amount  of  this  commerce 
is  stated  to  be  about  60  per  cent  of  the  export  trade  of  the  port  of  Pensacola,  Fla., 
for  the  fiscal  year  ending  June  30,  1897. 


P9. 
IMPROVEMENT  OF  ALABAMA  RIVER.  ALABAMA. 


DESCRIPTION  AND  CONDITION  BEFORE  IMPROVEMENTS  WERE  B:^aUN. 

The  Alabama  Elver  is  formed  by  the  janction  of  the  Coosa  and  Tal- 
lapoosa rivers,  which  come  together  at  a  point  14  miles  above  Mont- 
gomery, Ala.  The  general  direction  of  the  stream  is  southwest  from 
the  junction  of  its  affluents  to  Montgomery;  from  Montgomery  to 
Selma,  Ala.,  it  is  nearly  west;  from  Selma  to  the  junction  of  the  Ala- 
bama and  Tombigbee  rivers  it  is  slightly  west  of  south.  The  total 
length  of  the  river  is  approximately  310  miles. 

The  normal  width  of  the  Alabama  from  Wetumpka  to  Selma  is  from 
500  to  600  feet;  from  Selma  to  its  junction  with  the  Tombigbee  it  is 
from  700  to  800  feet. 

As  the  river  is  made  up  of  a  series  of  pools  and  shoals  alternating 
with  each  other,  its  depth  varies  greatly.  More  than  25  feet  has  been 
found  in  some  i>ools  and  less  than  2  feet  on  some  of  the  shoals. 

The  fall  of  the  river  is  unknown.  No  survey  has  ever  been  made. 
No  continuous  line  of  levels  has  ever  been  ran.  Its  discharge  has 
never  been  determined.  There  are  no  data  available  on  which  to  foand 
a  systematic  and  comprehensive  scheme  of  improvement. 

The  original  condition  of  the  river  was  very  bad.  It  was  so  obstructed 
by  logs,  snags,  and  fallen  trees  in  the  channel,  by  overhanging  trees 
on  the  banks,  and  by  bars  and  shoals,  on  many  of  which  the  low- water 
depth  was  only  2.5  to  3.5  feet,  that  navigation  was  difficult  and  dan- 
gerous at  all  times.  It  was  practicable  only  by  day  during  the  low- 
water  season.  Long  detentions  were  frequent  at  shoals  below  Selma, 
and  traffic  was  suspended  between  Selma  and  Montgomery  when  the 
water  was  low. 
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PROJECT, 

ff 

The  original  project  for  the  improvement  of  this  stream  (see  Beport 
of  the  Chief  of  Engineers  for  1876,  Part  I,  p.  498)  looked  toward 
obtaining  a  channel  4  feet  deep  at  low  water^  with  a  minimum  width 
of  200  feet.  This  result  was  to  be  obtained  by  removing  logs  and 
snags  from  the  channel  and  overhanging  trees  from  the  banks;  by  cut- 
ting through  rock  reefs  and  gravel  bars;  by  blasting  and  dredging;  by 
deepening  the  channel  across  sand  shoals  and  bars  by  works  of  con- 
traction; by  stopping  the  caving  and  the  washing  of  the  banks  by  shore 
protection.  The  estimated  cost  of  carrying  out  this  project  was  $229,741. 

First  amendment — ^The  above  project  was  amended.  (See  Annual 
Keport  Chief  of  Engineers  for  1891,  Part  III,  p.  1761.)  The  amended 
project  differs  ft*om  the  original  only  in  the  depth  to  be  obtained.  This 
was  put  at  6  feet  instead  of  4  feet.  The  estimated  cost  of  the  amended 
project  was  placed  at  $386,251.  Snagging  operations  and  the  mainte- 
nance of  the  increased  depth  when  obtained  were  estimated  to  cost 
$10,000  a  year. 

OPERATIONS  TO  JUNE  30,  1896. 

A  brief  account  of  the  operations  on  this  stream  from  1879  to  June  30, 
1895,  is  given  in  the  Report  of  the  Chief  of  Engineers  for  1896,  Part 
III,  pages  1397-1399. 

1896, — All  visible  logs  and  snags  were  removed  from  the  channel,  and 
all  overhanging  trees  from  the  chutes  from  Scotts  Bend,  5  miles  above 
Montgomery,  U>  the  mouth  of  the  river. 

Work  at  Tate  Shoals,  suspended  on  December  15, 1894,  was  begun 
again  in  September,  1895,  and  completed  during  the  autumn.  A  shore 
revetment  was  built  on  the  left  bank  opposite  the  foot  of  the  dike. 

The  dike  at  Carter  Shoals  was  repaired. 

A  short  dike  was  built  half  a  mile  below  Dike  No.  2  at  Silver  Greek 
Shoals. 

An  account  of  these  works  and  their  cost  is  given  in  the  Report  of  the 
Chief  of  Engineers  for  1896,  part  3,  pages  1400-1401. 

A  survey  covering  Mary  Taylor,  Portland,  and  Hurricane  Bluff  bars 
was  made.  The  length  of  river  examined  was  14.4  miles.  (For  methods 
and  cost  see  the  Report  of  the  Chief  of  Engineers  for  1896,  Part  ILL 
pp.  1402-1403.) 

CONDITION  OF  IMPBOVBMENT  JUNE  30,  1896. 

The  river  had  never  before  reached  so  low  a  stage  as  it  did  during  the 
autumn  of  1895.  It  was  0.8  foot  lower  between  Montgomery  and  Selma, 
and.  1.25  feet  lower  below  Selma  than  ever  known  before.  This  must 
be  borne  in  mind  in  considering  the  condition  of  the  work. 

The  result  of  the  work  done  at  Tate  Shoals  was  a  straight  channel 
300  feet  wide  and  7  feet  deep  at  extreme  low  water,  an  increase  in  depth 
of  4.5  feet.  Steamboats  carrying  full  cargoes  had  no  trouble  or  delay 
during  the  low- water  season  of  1895-96;  in  1894  they  had  to  lighter 
their  cargoes  each  way  across  the  shoals,  causing  a  delay  of  twenty- 
four  to  forty-eightliours  on  each  trip. 

Steamboats  carrying  fall  cargoes  ran  uninterruptedly  between  Mobile 
and  Hurricane  Bluff  (a  distance  of  204  miles)  during  the  entire  year, 
and  during  the  remaining  ten  months  of  the  year  between  Mobile  and 
Montgomery. 
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So  far  as  snags  and  overhanging  timber  are  concerned,  the  river  was 
in  good,  although  not  perfect,  condition.  Since  the  construction  of 
auxiliary  woiJils  was  begun  in  1892  there  had  been  no  chance  to  clear 
the  river  thoroughly  of  this  sort  of  obstructions,  as  the  snag  boat  had 
to  be  in  almost  constant  use  as  a  towboat 

The  contraction  works  built  since  1892  were  all  in  good  condition. 
The  improvement  of  the  channel  obtained  at  each  point  was  main- 
tained.   At  some  places  a  further  increase  of  depth  was  noticed. 

OPERATIONS  DURING  THE  YEAR  ENDING  JUNE  30,  1897. 

a.  Snagging, — ^This  class  of  work  began  on  July  30, 1896,  at  Scotts 
Bend,  5  miles  above  Montgomery.  All  the  dangerous  logs  and  snags 
which  were  visible  at  the  then  existing  stage  of  the  water  were  taken 
out,  and  the  overhanging  trees  in  the  various  chutes  were  cut  back  as 
&r  down  as  Evans  Island,  164  miles  below  Montgomery.  The  chute 
around  the  right  side  of  the  island  had  been  the  navigable  channel  for 
thirty  years.  It  had  shoaled  to  such  an  extent  as  to  become  impassable, 
and  the  river  had  crossed  to  the  left  chute,  which  was  filled  with  the 
accumulation  of  logs  and  snags  which  had  taken  place  during  the 
years  that  this  channel  was  unused.  The  left  chute  was  cleared  thor- 
oughly of  the  logs  and  snags,  and  a  heavy  growth  of  overhanging  trees 
was  cut  out.    Eleven  days'  work  was  required  to  accomplish  all  this. 

The  snag  boat  went  rapidly  over  the  rest  of  the  river  to  its  mouth, 
293^  miles  below  Montgomery.  Thence  the  boat  turned  back  and 
gave  the  river  a  thorough  clearing  to  Bells  Landing,  194^  miles  below 
Montgomery. 

The  snag  boat  was  sent  to  the  assistance  of  the  towboat  MillSy  which 
was  aground  on  Canton  Lower  Bar,  143  miles  below  Montgomery. 
Progress  up  the  river  was  slow  on  account  of  the  extreme  low  water. 
The  snag  boat  could  come  no  nearer  than  8  miles  of  the  Mills,  The 
crew  of  the  snag  boat  was  sent  up  in  boats,  with  all  necessary  tackle, 
and  finally  the  Mills  and  tow  were  worked  over  the  bar. 

The  snag  boat  then  resumed  its  legitimate  work  at  Bell's  Landing 
and  continued  it  up  to  Stewarts  Bar,  58  miles  below  Montgomery, 
where  work  was  suspended  on  November  23,  1896.  The  boat  then 
went  to  Lower  Canton  Bar  to  assist  in  building  the  dike  at  that  point. 
Afterwards  it  cleared  the  shores  just  above  Miller's  Ferry  of  logs, 
stumps,  and  timber,  and  the  river  of  snags,  in  order  to  make  a  berth 
for  the  boats  to  lie  in  during  the  winter. 

The  amount  of  work  done  and  its  cost  were: 

Overhanging  trees  feUed  andcnt  up 614 

Oyerhanging  trees  felled  and  pulled  back 265 

Overhanging  trees  trimmed 165 

Stumps  cut  level  on  bank 133 

Logs  cut  up  on  bank 31 

Stumps  removed  from  river 139 

Large  trees  and  snags  removed  firom  river 924 

Logs  and  small  snags  removed  from  river 227 

Total 2,498 

Wreck  of  flatboat  removed  from  river 1 

Length  of  river  worked  over miles..  295 

Boat  ran do...  1,195 

Coal  consumed tons..  29^ 

Wood  consumed oorda..  205^ 
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The  total  expenses  of  the  snag  boat  Wm.  J.  Twining  were: 

Engineering  and  saperintendence  and  labor $2, 803. 51 

Sabsistenoe 509.71 

Fuel :.-..  388.35 

Ensine  supplies  and  lights 48. 18 

Medicine 6.  72 

Stationery 5.00 

Traveling  expenses 15.65 

Outfit 371.04 


Total 4^148.16 

Assisting  iftn«  over  bar $90.  S6 

Dike  work,  Hurricane  Bluflf 21.11 

Dike  work;  Canton  Lower  Bar 51.04 

Outfit 371.04 

533.55 

Net  cost  of  snagging  operations 3,  614.61 

b.  Contraction  works. — Work  was  started  at  Harricane  BlafiT,  132^ 
miles  below  Montgomery,  two  quarter  boats  and  two  pile  drivers  being 
left  here  for  the  purpose.  The  Mills  went  to  Maiben's  Landing-,  209 
miles  below  Montgomery,  for  piles.  It  grounded  on  Canton  Lower  Bar 
and  stuck  there  for  thirteen  days.  The  remainder  of  the  plant  came 
down  with  the  towboat  Coosada.  A  delay  of  five  days  was  made  at 
Selma  to  get  new  chimneys  and  breeching  for  the  towboat.  The  tow 
grounded  on  Mary  Taylor  Bar,  106  miles  below  Montgomery,  by  reason 
of  low  water,  and  stuck  there  ten  days.  It  was  released  finally  by 
blasting  off  tne  top  crust  of  the  bar  with  dynamite,  thus  obtaining  an 
extra  foot  of  water.  The  work  was  well  under  way  finally  on  Septem- 
ber 25. 

The  construction  of  the  dike  at  this  point  is  the  same  as  that  followed 
at  Tates  Shoals.  (See  the  Eeport  of  the  Chief  of  Engineers  for  1896, 
Part  III,  p.  1400.)  It  starts  from  the  right  bank  at  an  angle  of  about  45^ 
with  the  shore  line  and  runs  out  into  the  river  388  feet.  It  there  bends 
gradually  to  a  direction  parallel  to  the  axis  of  the  channel,  which  it 
keeps  for  543  feet.  A  single  row  of  piling  well  wattled  with  cane  and 
poles  continues  downstream  123  feet  from  the  end  of  the  preceding  sec- 
tion. The  shore  arm  of  the  dike  was  secured  with  a  protection  of  cane 
mattress  and  riprap  extending  90  feet  up  the  bank  with  an  average 
width  of  40  feet.    The  total  length  of  the  dike  is  1,144  feet. 

The  work  on  this  dike  was  carried  on  under  great  difficulties.  The 
driver  was  constantly  aground  during  the  whole  time;  nearly  half  the 
material  used  had  to  be  lightered  across  from  the  opposite  shore,  the 
partly  loaded  barges  being  dragged  over  the  shifting  sand  and  gravel 
reef  by  long  lines  from  the  capstan  of  the  Ooosada,  The  depth  of  water 
across  the  reef  was  often  not  more  than  12  inches;  the  position  and 
form  of  the  reef  changed  from  day  to  day,  consequently  the  delivery  of 
material  and  driving  of  piles  was  exceedingly  slow  and  difficult.  The 
dike  was  finished  by  November  14. 

The  building  of  the  dike  caused  a  change  of  the  direction  of  the  cur- 
rent; the  water  began  to  cut  the  opposite  shore,  which  had  to  be  protected 
by  a  structure  like  that  at  Tates  Shoals.  (Eeport  of  the  Chief  of 
Engineers  tor  1896,  p.  1401.)  This  protection  is  1,102  feet  long  with  an 
average  width  of  28  feet. 

After  finishing  work  at  Hurricane  Bluff  a  similar  dike  was  built  at 
Lower  Canton  Bar.    Its  length  is: 

Brash  and  rock  portion 782 

V^Tattled-pUe  portion 230 

Shore  end 49 

Total "^Coei 
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The  material  used  in  and  cost  of  each  work  was  as  follows: 

Hurricane  BluflT  Shoals. 

Canton  Lower  Bar 

ClsBsiflcation. 

Dike. 

Shore  protection. 

Dike. 

Num- 
ber. 

Cost. 

Total 
cost. 

Num- 
ber. 

Cost. 

Total 
cost. 

Num- 
ber. 

Cost. 

Total 
cost. 

Piles 

165 
245 
705 

#4.943 
L888+ 
.2262 

#815.43 
461. 39 
169.48 

165 

261 

2,612 

#2.471+ 

1.612+ 

.068+ 

#407.84 

394.90 

173.18 

21.31 

126.09 

1,019.11 

186 

ZU 

1,977 

#2.58+ 
1.522 
.083+ 

#477.84 

523.67 

165.94 

9  94 

Cane cords.. 

Iklatiress  laid sq.  yds . . 

Clearing  and  sloping  bank . 
Poles  wattled 

455 
1,802 

.  1512+ 
1.446+ 

68.81 
2,606.87 

870 
1,020 

.144+ 
.990+ 

610 

1,279 

110 

.252+ 

1.063+ 

.134+ 

12S  7R 

Rock  placed tons. . 

1,860.07 
14.81 

Transferring    boats    and 
barges 

7.61 
70.12 

16.80 
62.96 

89.76 

Cost  of  ffettinff  snnnlies. . . 

M  f  lo^^llsneous 

84.01 

Tr^Y*4ing ezpensM  ....... 

88.78 

Tot«l 

4,189.61 

2,250.97 

2,854.18 

After  work  was  finished  at  Lower  Canton  Bar  it  was  too  late  to  do 
anything  farther.  The  plant  was  laid  up  for  the  winter.  The  snag 
boat  Twining  and  the  towboat  Oooaada  were  sent  to  Mobile  for  thorongh 
repairs. 

The  Twining  was  built  at  Mobile  in  1881.  The  work  was  done  by 
day  labor,  under  the  direction  of  Mr.  W.  L.  Oampbell,  then  assistant 
engineer  on  the  Alabama  Biyer,  at  present  chief  clerk  of  the  Engineer 
Office  at  Montgomery.  The  boat  has  been  in  constant  service  ever 
8ince,  without  having  been  docked  once  until  the  past  winter  and  with- 
out receiving  any  extensive  repairs.    Those  made  were  as  follows: 

A  new  stern  and  bow  were  put  in;  all  decayed  planks  in  the  sides 
were  removed;  the  entire  hull  was  recalked;  nearly  all  of  the  main 
deck  was  renewed;  new  bolsters,  step,  and  one  leg  to  sheer  frame  were 
put  on;  the  cylinder  timbers  were  repaired;  a  new  wheel  was  made, 
and  the  boiler  deck  and  hurricane  roof  were  repaired.  A  new  ash  pan 
and  well  were  put  in ;  a  new  set  of  breeching  was  put  up;  fire  bed  and 
brickwork  around  boilers  were  renewed;  new  fire  liners  and  a  set  of 
grate  bars  were  furnished,  and  the  exhaust  and  branch  steam  pipes 
were  repaired.  The  machinery  was  all  overhauled ;  new  suctions  and 
siphons  were  put  in;  piping  was  renewed  when  necessary.  The  roof 
was  recovered  and  the  entire  snag  boat  was  repainted.  The  boat  is 
now  in  practically  as  good  condition  as  when  originally  built. 

A  new  working  skiff  was  also  supplied. 

The  cost  of  these  repairs  was: 

Docking  and  carpenter  work $3,478.53 

6beet-iron  work  around  boilers 355.24 

Fire  liners  and  set  of  grate  bars 70.17 

Covering  roof  and  repainting  entire  boat 680.50 

Material  for  macbinery  and  piping 68.90 

Lnmber  for  wheel  and  skiff 50.00 

Wages  for  employees 490.00 

Traveling  expenses 28.79 

Telegram .43 

Total 6, 117. 56 

The  steamer  Coosada  was  docked  and  recalked;  some  slight  repairs 
were  made.    The  roof  was  recanvassed  and  painted. 
The  cost  of  these  repairs  was: 

Docking  and  carpenter  work $165.82 

Calking 62.22 

Beoanvasing  and  painting  roof 181.50 

Total 400.64 
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SURVEY  OF  CERTAIN  BARS  ON  THE  AJLABAMA  RIVER,  ALABA3LA. 

A  survey  was  made  of  the  following  bars:  Upper  Canton,  Middle 
Canton,  Lower  Canton,  Youngs,  and  Mixons  and  McGuires,  these  last 
being  practically  one.  Complete  maps  of  the  river  in  these  localities 
were  made;  they  will  be  of  great  value  in  determining  more  precisely 
the  proper  courses  to  be  foHowed  in  carrying  on  the  work  of  improve- 
ment at  each  pia^e. 

The  methods  followed  are  those  laid  down  in  the  Eeport  of  the  Chief 
of  Engineers  for  1896,  Part  III,  pages  1402-1404,  modified  slightly,  as 
suggested  by  the  experience  of  the  preceding  year. 

The  total  length  of  the  survey  is  9.88  miles. 

Nearly  three  weeks'  time  was  lost  in  floating  down  the  river  from 
Montgomery.  It  was  impossible,  on  account  of  the  low  stage  of  the 
water,  to  send  a  towboat  to  take  the  quarter  boat  of  the  party  down  to 
its  station,  consequently  the  quarter  boat  was  floated  down.  The  low 
water  and  much  head  wind  retarded  the  boat's  progress  greatly. 

A  base  line  was  measured  from  A  station  4  to  A  station  6,  these 
being  station  10  +  63.3  and  20  +  65  of  the  traverse  line.  The  length  of 
the  line  was  determined  by  means  of  a  steel  tape  100  feet  long.  £a<sh 
length  was  corrected  for  temperature.  The  length  of  the  base  is 
1,002.394  feet. 

Observations  on  Polaris  at  its  western  elongation  were  made  early  in 
the  morning  of  October  15,  1896.  The  observations  were  taken  from 
^  23,  a  monument  on  the  left  bank;  they  were  connected  with  ^  20,  a 
monument  on  the  right  bank,  and  ^  24,  milepost  144  from  Montgomery. 
The  variation  of  the  needle  was  found  to  be  3^  35'  east.  The  monu- 
ments and  the  milepost  being  of  concrete  are  permanent  and  can  be 
found  readily. 

The  discharge  of  the  river  was  determined  at  a  point  142  miles  below 
Montgomery.  The  velocities  were  determined  by  means  of  observations 
on  floats  passing  over  a  distance  of  400  feet.  The  time  of  passing  each 
200  feet  was  noted.  The  discharge  was  found  to  be  5,213.13  cubic  feet 
per  second  when  the  surface  of  the  water  is  a  foot  above  low  water. 

The  levels  of  this  survey  were  connected  with  those  of  last  season. 

The  cost  of  this  survey  was: 

Labor $4,301.92  Incidental  expenses $10.10 

Subsistence 363.61  Engineering  instmments 53.40 

Materials 104.93  

Property 96.52  Total 4,956.78 

General  repairs 26.30 

Detailed  statement: 

From  September  16  to  24,  189S,  getting  party  together  and  repairing  boat, 
etc $89.83 

Field  work  from  September  25  to  December  7, 1896 3,056.61 

Completing  triangulations,  testing  levels,  and  running  and  testing  20  miles 
of  levels  connecting  survey  of  1896  with  that  of  1895 585. 34 

Cost  of  working  up  notes  and  making  maps 1,015.00 

Total  cost  of  survey  and  office  work  of  survey,  1896 4, 746. 78 

Work  on  cross  sections  andmapsof  survey,  1895 210.00 

Total 4,956.78 

CONDITION  OP  THE  IMPROVEMENT  JUNE  30,  1897. 

The  river  was  still  lower  in  1896  than  in  1895.  The  gauge  at  Mont- 
gomery read  1.5  feet  below  zero;  the  water  in  the  river  below  Selma 
reached  a  point  2.25  feet  lower  than  what  had  been  considered  low  water 
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prior  to  1895.  It  continued  at  this  stage  £rom  the  middle  of  September 
to  the  middle  of  ^November.  Prairie  Bluff,  151  miles  below  Montgom- 
ery, was  the  head  of  navigation  during  this  period.  Steamboats  made 
their  regular  trips  from  Mobile  to  this  point. 

The  contraction  works  built  since  1892  are  still  in  good  condition. 

The  seasoA  was  excellent  for  snagging.  When  it  closed,  the  river  was 
entirely  clear  of  snags  and  logs  and  the  banks  of  the  chutes  had  been 
rid  of  stumps  and  overhanging  timber  from  Stewarts  Bar  to  the  mouth, 
a  distance  of  235  miles.  The  river  was  also  in  good  condition  from 
Montgomery  to  Stewarts  Bar,  but  during  the  high  water  of  1897,  which 
was  of  exceptionally  long  duration,  a  large  amount  of  drift  was  brought 
down  and  big  slides  took  place  at  a  number  of  chutes,  so  that  when  the 
normal  low-water  stage  ^as  reached  steamboats  found  much  trouble  in 
passing  the  slides  and  snags  in  the  narrow  chutes. 

REMARKS. 

The  present  project  calls  for  practically  a  navigable  depth  at  6  feet 
at  low  water  in  the  open  river.  This  depth  can  not  be  obfcained,  as  the 
water  is  not  in  the  river.  It  is  very  doubtful  whether  even  4  feet  could 
be  maintained  between  Montgomery  and  Selma. 

There  is  no  survey  of  this  river  in  existence  which  gives  any  infor- 
mation on  which  to  found  a  complete  scheme  of  improvement.  Two 
local  surveys  have  been  made,  one  during  the  summer  and  autumn  of 
1895,  covering  a  length  of  14.17  miles  in  which  are  found  three  impor- 
tant bars,  Mary  Taylor,  Portland,  and  Hurricane  Bluff;  another  in  the 
autumn  of  1896,  covering  9.88  miles  of  river,  and  covering  Upper  Canton, 
Middle  Canton,  Lower  Canton,  Youngs,  Mixons,  and  McGuires  bars. 
Gdiese  surveys  were  made  for  the  purpose  of  obtaining  data  as  to  the 
action  of  the  contraction  works  put  in  at  the  various  bars  mentioned, 
not  only  on  the  bars  themselves,  but  also  on  the  bed  of  the  river  in  their 
neighborhood.  There  has  been,  up  to  the  present  time,  no  way  of 
determining  what  this  action  is. 

RECOMMENDATIONS  AND  ESTIMATES* 

While  much  good  has  followed  at  the  immediate  point  of  application 
of  contraction  works,  it  is  impossible  to  say  what  effect  has  been  pro- 
duced, above  and  below  them.  "So  surveys  exist  whereby  to  make 
comparisons  except  just  where  the  work  is  done,  and  such  local  surveys 
show  only  the  changes  in  the  depth  at  the  point  where  the  work  stands. 
They  do  not  show  what  has  become  of  the  material  removed  from  the 
bar. 

It  is  quite  as  important,  nay,  it  is  more  important,  for  the  engineer 
to  know  what  has  become  of  this  material  and  what  effects  have  been 
produced  at  other  points  than  it  is  to  know  that  the  depth  has  been 
increased.  If  a  current  strong  enough  to  scour  out  a  sand  or  gravel 
bar  be  brought  to  bear  on  the  bar,  material  must  be  moved  until  anew 
channel  be  obtained  of  such  dimensions  as  will  reduce  the  strength  of 
the  current  to  that  which  is  unable  to  set  in  motion  any  more  of  the  bar. 
But  the  engineer  ought  to  know  what  to  do  with  this  material  before 
he  sets  it  in  motion.  He  should  have  decided  on  some  definite  place  for 
its  deposit  where,  if  it  can  not  be  made  to  assist  in  the  work  of  improve- 
ment, it  will  at  least  do  no  harm. 

A  careful  and  accurate  survey  is  required  to  acquire  this  knowledge. 
An  accurate  survey  was  made  during  the  year  1896  of  the  neighborhood 
of  Mary  Taylor,  Portland,  and  Hurricane  Bluff  bars.    A  similar  survey 
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of  Upper,  Middle,  and  Lower  Canton  bars,  of  Mixons,  McGoires,  and 
Youngs  bars,  was  made  during  the  year  1897.  With  these  surveys 
contraction  works  can  be  laid  out  much  better  than  was  the  case  for- 
merly, and  the  results  obtained  can  be  followed  better. 

A  small  dredge  and  two  dump  scows  would  be  a  valuable  addition  to 
the  working  ]>lant  of  the  Alabama  Biver.  As  it  is  now,  wjien  channels 
are  cut  through  bars  by  means  of  contraction  works,  there  is  no  con- 
trol over  the  material  which  is  carried  down  stream.  Some  of  it  lands 
immediately  below  the  place  whence  it  is  t^en  and  becomes  another 
bar,  which  has  to  be  removed  in  the  same  manner  as  the  one  removed 
but  a  short  distance  above.  With  dredging,  a  great  deal  of  material 
could  be  carried  away  and  dumped  in  places  where  it  would  do  no  harm 
to  the  channel.  In  addition  to  this,  there  are  many  cases  when  a  cut 
could  be  made  through  a  bar  by  means  of  the  dredge  in  less  time  than 
it  would  take  to  assemble  all  the  materials  necessary  for  the  contraction 
works  and  for  the  protection  of  the  bank.  A  proper  dredge  for  this 
work  would  cost  about  $12,000,  and  two  dump  8C4)ws  would  cost  about 
$2,500  each. 

It  is  believed  that  much  good  might  be  accomplished  by  placing 
across  many  of  the  deep  pools  of  the  Alabama  Eiver  ground  sills,  of 
the  sort  which  have  worked  so  successfully  on  the  Bhone  and  other 
European  rivers,  to  raise  the  bottom  and  thus  diminish  the  depth  of 
water,  giving  better  water  in  some  places  over  the  shoals  and  in  other 
cases  increased  currents  for  cutting  away  bars.  These  ground  sills 
would  be  valuable  auxiliaries  to  the  works  of  contraction  which  have 
proved  so  successful  in  many  cases* 

As  the  river  has  a  normal  width  of  500  to  600  feet  from  Wetumpka 
to  Selma,  and  of  700  to  800  feet  from  Selma  to  the  mouth,  it  follows 
that  this  width  must  be  reduced  about  350  feet  between  Wetumpka 
and  Selma  and  550  feet  for  the  rest  of  the  distance,  in  order  to  obtain 
the  minimum  width  called  for  by  the  project.  The  t^tal  width  of  the 
surface  of  the  water  at  many  bars  is  much  less  than  200  feet.  How, 
then,  is  a  channel  200  feet  wide  to  be  maintained  across  these  barsi 
Manifestly  by  reducing  greatly  the  width  of  the  pool  above. 

This  means  the  construction  of  many  miles  of  low- water  dykes  at 
great  expense.  Ko  one  can  say  how  many  miles  will  be  needed.  No 
data  are  available  on  the  subject,  nor  can  anyone  say  whether  the 
commerce  of  the  river  will  justify  works  so  exten£ive. 

No  one  can  say  what  to  do,  because  no  one  can  say  what  should  be 
done. 

It  is  estimated  that  $176,200  can  be  expended  profitably  and  advan- 
tageously during  the  year  ending  June  30, 1899. 

This  is  divided  as  foUows: 

Drednng  plant $17,000 

Localsnry  eys  preparatory  to  building  contraction  works 5, 000 

Office  expenses 5,000 

Ordinary  repairs 2,600 

Extraordinary  repairs 8,500 

Care  of  plant 6,000 

Four  stone  barges 6,000 

Two  brush  barges 2,000 

Two  pile  barges 1,800 

Two  qnarter  boats 2,400 

Expenses,  snagging 10,000 

Permanent  structures 100, 000 

Dredging 15,000 

Total 176,200 


APPENDIX   P — REPORT   OF   MAJOR  MAHAN. 


1641 


The  varioas  barges  and  quarter  boats  called  for  in  the  estimates  are 
to  replace  those  worn  oat  in  service.  All  these  vessels  are  in  snch  con- 
dition as  to  make  it  uneconomical  to  repair  them.  They  are  too  small 
for  their  work,  which  thus  becomes  unnecessarily  expensive. 

The  small  appropriations  given  heretofore  have  not  allowed  a  full 
utilization  of  the  working  plant  which  belong  to  the  Alabama  Eiver. 
Two  tow-boats,  two  pile  drivers,  two  quarter  boats,  two  brush  barges, 
and  four  stone  barges  will  be  idle  througliout  the  year  ending  June  30, 
1898,  for  lack  of  funds  necessary  to  keep  them  at  work.  The  value  of 
commerce  on  this  stream  is  large.  Itr  is  increasing  all  the  time  as  the 
country  becomes  more  populous.  * 

Money  statement 

July  1,  1896,  balance  unexpended $40,940.31 

June  30, 18S^,  amount  expended  during  fiscal  year. 32, 576. 68 

July  1,1897,  balance  unexpended .'. 8,363.63 

July  1,1897,  outstanding  liabilities 1,133.73 

July  1, 1897,  balance  available 7,229.90 

'Amount  ^estimated)  required  for  completion  of  existing  project 246,251.00 

Amountt>natcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1899  176, 200. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4^  1897. 


APPROPRIATIONS. 


June  18, 1878 $25,000 

March  3, 1879 30,000 

June  14,  1880 25,000 

March  3, 1881 20,000 

August2,  1882 20,000 

July  5, 1884 10,000 

Augusts,  1886 15,000 


August  11, 1888 $20, 000 

September  19, 1890 20,000 

July  13, 1892 70,000 

August  18,  1894 50,000 

June  3,  1896 40,000 

Total 845,000 


COMMERCIAL  STATISTICS. 


The  following  statement  of  the  business  done  by  the  steamboats  named  below 
during  the  fiscal  year  ending  June  30, 1897,  has  been  compiled  from  statements  made 
by  Capt.  John  Quill,  of  the  steamer  Nettie  Quill;  by  Capt.  H.  Clay  King,  of  the 
steamer  Carrier;  and  by  Capt.  T.  H.  Moore,  of  the  People's  Line  of  steamers,  plying 
between  Mobile  and  Montgomery.  No  reports  were  rendered  by  the  captains  of  the 
steamers  Minnie  Lee  and  Alto,  as  these  were  laid  up  during  the  past  season : 


8teni-wh«el  steam- 

Registered 
tonuage. 

Draft. 

Boand 
trips. 

Passen- 
carried. 

Between- 

boato. 

Light. 

Loaded. 

17ettleQnnU 

Qarrlar ..•>.. 

290 

140.88 
*      1M.29 
98 

863.16 
820 
820 
820 
320 

/ 

Inchet. 
29 

24 
80 
24 
80 
10 
10 
10 
10 

Feet. 
6 

6 
5 
6 
7 
8 
3 
3 
8 

82 

23 
64 

8,758 

1,708 
8,288 

Mobile,  Selma,  and  Mont- 
gomery, Ala. 
Do. 

Tinsie  Moore 

Minnie  IjAA 

Do. 

Alto 

T&AMA  T\Am 

Borice  Wave 

Barge  KeUle 

TtArffA  M&rv 

****! 

•New. 
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Freight  carried. 


Articles. 


Cottou bnles. 

Cottonseed eacka. 

Fertilizers do... 

Hide  and  sklnB packages. 

Livestock bead. 

Lumber feet  B.  M. 

Staves pieces. 

Provisions .% pacKSges. 

Grain sacks. 

Misceilaneous  freight '. packages. 

Brick number. 


Total 


Qoantity. 


65.425 

138.243 

125,123 

2,025 

2.900 

796,500 

410.250 

247,875 

294.520 

104,125 

60,000 


Ennlraloit 
in  ton*. 


16.356 
13. 8M 
12.512 

L4^< 
1,418 

16.49:: 

17,75* 

1.5Tf 

124 


96,538 


Estimated  value  of  above  freight,  in  round  numbers,  $8,320,000.  In  addition  to  the 
oommerce  carried  on  by  the  above  boats,  'w^hich  is  about  30  per  cent  more  than  last 
yenTf  there  wa«  a  large  increase  in  the  rafting  business  on  this  river.  Very  great 
quantities  of  sawed  and  hewn  timber,  saw  logs,  lumber,  and  cord  wood  are  rafted  to 
Mobile  annually,  but  available  records  of  this  busineas  are  not  kept,  aad  no  eaiiinate 
can  be  made. 


P  10. 

IMPROVEMENT  OF  COOSA  RIVER,  QE0R6IA.  AND  ALABAMA. 

1.— BETWEEN  ROME  AND  THE  EAST  TENNESSEE,  VIROINIA    AND 

OEORGIA  RAILROAD  BRIDOE. 


DESCRIPTION  AND  CONDITION  BEFORE  IMPROVEMENT. 

The  Coosa  Eiver  is  formed  by  the  Oosteuaula  and  Etowah  rivers, 
which  have  their  source  in  the  mountains  of  northern  Georgia.  The 
town  of  Rome,  Ga.,  is  situated  at  their  junction.  The  Etowah  is  not 
navigable.  The  Oostenaula  is  formed  by  the  junction  of  Ooosawattee 
and  Conasauga  rivers,  60  miles  northwest  of  Borne.  The  Oostenaula 
and  its  tributary,  the  Ooosawattee,  are  navigable  for  light-draft  boats 
the  year  round  from  Boine  to  Carters  Landing,  a  distance  of  105  miles. 
These  rivers  have  been  improved  by  works  of  contraction  and  channel 
excavation.  There  would  be  a  continuous  water  route  of  transporta- 
tion from  Garters  Landing  to  Mobile,  Ala.,  an  estimated  distance  of  815 
miles,  but  for  the  shoals  and  rapids  on  the  Coosa  Kiver,  distributed 
over  137  miles  from  Greensport,  Ala.,  to  Wetumpka,  Ala.  This  wat-er 
route  includes  the  Ooosawattee,  Oostenaula,  Ooosa,  Alabama,  and 
Mobile  rivers. 

Prior  to  1823  the  legislature  of  the  State  of  Alabama  passed  <<An 
act  to  improve  the  navigation  of  the  Ooosa  River,  and  to  aid  in  its 
connection  with  the  Tennessee  waters."  In  1824  this  act  was  formallj 
approved  by  Congress. 

In  1828  Congress  provided  that  any  surplus  of  the  grant  for  improv- 
ing Tennessee  River  should  be  applied  to  the  improvement  of  the 
Ooosa,  Cahaba,  and  Black  Warrior  rivers. 

It  is  not  probable  that  much,  if  anything,  was  done  under  these  acts, 
although  steamboats  have  been  plying  on  the  Upper  Ooosa  for  some 
thirty  years.    (See  Report  of  the  Chief  of  Engineers  for  1881.) 

Between  Rome,  Ga.,  and  Greensport,  Ala.,  an  estimated  distance  of 
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173  miles,  the  river  is  of  such  a  character  as  to  make  its  improvement 
by  works  of  contra<)tion  and  channel  excavation  entirely  practicable. 
From  Greensport,  Ala.,  to  Weturapka,  Ala.,  a  distance  of  137  miles, 
the  improvement  will  require  the  building  of  locks  and  dams  in  con- 
{unction  with  channel  excavation  and  works  of  contraction. 

PROJECT. 

The  original  project  for  the  improvement  of  the  Ooosa  Eiver  contem- 
plated the  opening  of  a  continuous  water  route  of  transportation  from 
the  Mississippi  Eiver  to  the  Atlantic  Ocean  by  the  way  of  the  Ohio, 
Tennessee,  Coosa,  Etowah,  Ocmulgee,  and  Altamaha  rivers,  with 
canals  from  the  Tennessee  to  the  Ooosa  and  from  the  Etowah  to  the 
Ocmulgee.  This  was  designated  as  the  ^^  Southern  Eoute."  The  low- 
water  depth  and  width  of  the  channel  proposed  can  not  be  stated  from 
the  records  at  hand. 

Various  surveys  and  examinations  were  made  between  the  years  1870 
and  1890  of  the  part  of  the  Ooosa  under  consideration,  1.  e.,  from  Eome, 
Oa.,  to  the  Helma,  Eome  and  Dalton  Eailroad  Bridge,  now  known  as  the 
East  Tennessee,  Virginia  and  Georgia  Eailroad  Bridge  (hereafter  in  this 
report  the  latter  designation  will  be  used),  an  estimated  distance  of  245 
miles.  The  following  list  gives  the  date  of  each  and  the  estimates  based 
upon  them : 

1870. — ^An  examination  from  Greensport,  Ala.,  to  the  East  Tennessee, 
Virginia  and  Georgia  Eailroad  Bridge,  a  distance  of  72  miles.  Esti- 
mated cost  of  improvement,  $417,726.76. 

1872. — A  survey  from  Greensport,  Ala.,  to  the  railroad  bridge.  No 
record  can  be  found. 

1874. — ^A  survey  from  Eome,  Ga.,  to  the  mouth  of  Wills  Creek,  2i 
miles  below  Gadsden,  Ala.,  an  estimated  distance  of  137  miles.  Esti- 
mated cost  of  improvement,  9180,000. 

Summing  up. — ^The  total  estimated  cost  of  the  improvement,  deter- 
mined from  the  above  described  surveys,  is  as  follows : 

From  Rome,  6a.,  to  the  month  of  Wills  Creek,  in  Alabama,  an  estimated 
distance  of  137  miles $180,000.00 

From  Greensport,  Ala.,  to  the  East  Tennessee,  Virginia  and  Georgia  Rail- 
road Bridge,  an  estimated  distance  of  72  miles 417, 726. 75 

Total 597,726.75 

The  estimated  cost  of  the  improvement  from  Bome,  (il^a.,  to  the  rail- 
road bridge  is  given  in  the  Report  of  the  Chief  of  Engineers  for  1877, 
as  follows: 

From  Rome,  Ga.,  to  Wills  Creek,  in  Alabama,  an  estimated  distance  of 
187  miles $81,679.00 

From  Greensport,  Ala.,  to  the  railroad  bridge,  an  estimated  distance  of 
72  miles  ..: 470,668.00 

Total 552,347.00 

Ko  survey  has  been  made  nor  has  an  estimate  been  submitted  for  the 
improvement  of  that  section  of  the  river  between  Wills  Creek  and 
Greensport,  Ala.,  an  estimated  distance  of  36  miles.  The  only  improve- 
ment here  was  made  at  Leota  Beefs,  about  1  mile  above  Greensport. 

iS90. — ^A  survey  from  Lock  No.  4,  situated  at  the  foot  of  Broken 
Arrow  Shoals,  to  the  Bast  Tennessee,  Virginia  and  Georgia  Bailroad 
Bridge,  a  distance  of  48  miles.  Estimated  cost  of  improvement,  exclu- 
sive of  the  cost  of  Lock  No.  4,  $945,145. 
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The  contemplated  improvement  was  to  be  made  by  works  of  contrac 
tion  at  the  lesser  obstructions  and  locks  and  dams  at  the  greater. 

The  estimates  for  loeks  and  dams  were  made  for  stractures  with  crib 
chamber  walls  filled  with  loose  stones  and  masonry  head  and  tail  walls 
laid  in  cement.  The  dimensions  of  the  locks  were  200  feet  between 
miter  sills  and  40  feet  wide.  Before  the  building  of  the  locks  were 
begun  the  length  between  miter  sills  was  changed  to  210  feet,  and  it 
was  decided  to  build  masonry  structures  laid  in  cement  throughout. 
It  was  proposed  to  secure  a  low-water  channel  3  feet  deep  and  80  feet 
wide.  Below  Lock  3  the  width  and  depth  was  afterwards  changed  to 
100  feet  and  4  feet,  respectively. 

By  an  act  of  Congress  approved  July  13, 1892,  the  restrictions  as  to 
the  size  of  the  locks  imposed  by  the  act  of  Congress  approved  Sep- 
tember 19,  18t)0,  were  removed. 

Beginning  with  Lock  No.  4,  the  size  of  the  remaining  locks  was 
increased.  It  is  now,  length  over  all,  400  feet;  length  between  mitex 
sills,  322  feet;  width,  52  feet;  depth  over  sills,  7  feet. 

The  channel  improvement  from  Lock  No.  4  to  the  East  Tennessee, 
Virginia  and  Georgia  Railroad  Bridge  now  contemplates  a  low-water 
depth  of  7  feet  and  a  width  of  100  feet. 

OPERATIONS  TO  JUNE  30,  1896. 

A  summary  of  the  operations  to  June  30, 1895,  is  to  be  found  in  the 
Report  of  the  Chief  of  Engineers  for  1896,  Part  III,  pp.  1409-1410. 

1896. — Nothing  was  done  during  this  year  for  lack  of  fands,  the 
ai)propriation  for  1894  having  been  exhausted  June  30, 1895. 

CONDITION  OP  THE  IMPROVEMENT  JUNE  30,  1896. 

As  a  result  of  the  improvement,  the  river  has  been  made  navigable 
the  year  round  from  Rome,  Ga.,  to  Harts  Ferry,  about  1  mile  below 
Lock  Ko.  3^  or  a  total  estimated  distance  of  180  miles. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1897. 

The  appropriation  of  June  3, 1896,  became  available  so  near  the  close 
of  the  working  season  that  this,  coupled  with  the  smallness  of  the 
appropriation,  rendered  it  advisable  to  attempt  no  work  on  Lock  No.  4 
until  the  working  season  of  1897.  During  the  interval,  however,  the 
work  of  assembling  material  for  making  concrete  was  resumed,  and  a 
small  force  has  been  employed  at  this  work.  The  sand  and  gravel  dredged 
for  making  concrete  were  taken  from  the  channel  at  McCoy  Island, 
where  the  channel  has  been  widened  to  100  feet  through  the  gravel  bar. 
When  the  water  was  too  high  for  dredging  at  McCoy  Island  IShoals,  the 
dredge  was  moved  to  Woods  Reef,  1  mile  above,  and  the  channel  there 
deepened  to  3  feet.  The  break  in  Dam  No.  4  has  been  temporarily 
repaired  in  order  to  preserve  the  head  of  water  above  the  dam,  so  that 
materials  for  building  the  concrete  floor  at  Lock  No.  4  might  be  brought 
down  the  river  during  the  working  season  of  1897.  It  is  proposed  to 
repair  this  break  permanently  as  described  under  the  head  of  "Recom- 
mendations and  estimates."  A  small  amount  of  dredging  was  done  at 
the  head  of  Box  Shoals  to  make  the  entrance  to  the  channel  easier  for 
boats.  Some  minor  repairs  were  made  to  the  cofferdam.  The  lower 
slope  of  the  levee  at  the  west  abutment  of  Dam  No.  4  was  partly  paved 
to  protect  it  from  the  back  wash  of  the  dam. 
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The  following  statement  shows  the  expenditures  for  the  fiscal  year 
ending  June  30, 1897: 

Disbursements  July  1,  1896,  to  June  30,  1897 $17, 320. 18 

Less  obligations  July  1,1896 1,401.18 

$15, 919. 00 

Material  on  hand,  unexpended,  July  1,  1896 27, 157. 63 

Outstanding  liabilities  June  30, 1897 3,803.17 

Total 46,879.80 

Ezpenditureti: 

Unexpended  material  and  addition  to  plant j27,  248. 51 

Channel  work : 

Box  Shoals,  blasting  and  dredging 189. 42 

McCoy  Island  Reefs,  dredging  4,412  cubic  yards 708. 92 

Woods  Reef,  dredging  2, 130  cubic  yards 59. 11 

957.45 

Concrete  floor,  assembling  materials,  etc. : 

Excavating  for  gravity  incline  to  lock  pit 172. 85 

Grading  storage  yard  and  building  bulkhead 531. 08 

Building  trestle  in  gravel  yard 201.83 

Sand  screening  and  concrete  plant 492. 75 

Repairs  to  trestle,  delivering  material  from  barges  to 

storage  yard 199. 98 

Building  concrete  cars 373.29 

Delivering  large  stone,  320  cubic  yards 597. 53 

Operating  steamer 2, 291. 56 

Screening  sand  and  gravel,  2,332  cubic  yards 1, 068. 19 

Crushing  stone,  641  cubic  yards 387.34 

Pumping 174.13 

6,490.63 

Miscellaneous : 

Repairs  to  Dam  No.  4 571.40 

Repairs  to  cofferdam 20.24 

Paviuglevee,  64  cubic  yards 28.90 

Testing  cement  and  covering  same 244. 89 

General  account,  items  not  chargeable  to  any  special 

work 1,115.47 

Care  and  preservation  of  property 2, 072. 06 

Expense  account,  traveling  and  transportation   of 

funds 167.82 

Engineering  and  superintendence 5, 866. 56 

Expenses  Montgomery  office 1,333.34 

Repairs  to  steamer  Xeo^a 702.64 

12,123.31 

Lock  No.  5 : 

Recording  gauge 60.00 

Total 46,879.80 

CONDITION  OP   THE    IMPROVEMENT   AT    THE   CLOSE   OP   THE   FISCAL 

YEAR,  JUNE  30,  1897. 

The  channel  at  all  the  different  reefs  and  bars  remains  substantially 
as  it  was  at  the  end  of  the  last  fiscal  year,  except  at  Woods  and  McCoy 
Island  Keefs  and  Box  Shoals.  At  Woods  Keef  the  channel  has  been 
deepened  to  3  feet  at  low  water;  at  McCoy  Island  Reefs  the  channel 
through  the  gravel  bar  at  the  lower  end  has  been  widened  to  the  lull 
width  of  100  feet  and  deepened  to  the  full  depth  of  4  feet  contemplated 
by  the  project;  at  the  head  of  the  channel  the  projecting  point  of  rock 
was  removed ;  at  Box  Shoals  some  loose  rock  has  been  removed  from 
the  channel  at  the  head  of  the  shoals. 
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BEGOMMENDATiONS  AND  ESTIMATES. 

Work  has  been  going  on  in  connection  with  this  lock  since  1885,  when 
the  detailed  survey  for  the  location  of  the  lock  and  dam  was  made. 
Tlie  prosecution  of  the  work  has  been  hami)ered  greatly  by  the  charac- 
ter of  the  bed  of  the  liver  and  by  the  meageruess  of  appropriations 
The  small  amounts  of  funds  doled  out  from  time  to  time  cause  the  work 
to  be  carried  on  in  a  way  both  wastefril  and  extravagant. 

The  amounts  needed  to  complete  work  which  has  been  began  are  as 
follows: 

Lock  No.  4 : 

Extension  of  ooiferdam •••  $4,890.00 

Repairs  and  addition  to  plant 14,OOaOO 

Finishing  concrete  floor 45,000.00 

Masonry  of  lock  walls 58,647.40 

Gates,  Talves,  maneuverinff  machinery,  etc 12,000.00 

Excavation  and  paving  below  lock 15,000.00 

Longitudinal  dam  and  guide  crib  above  lock 12,000.00 

Removing  cofferdam,  filling  behind  land  wall,  tearing  down  tempo- 

rarjjT  buildings,  and  grading  yards 15,000.00 

Contingencies  10  per  cenii 17,647.74 

Total  for  Lock  No.  4 194^125.14 

The  dam  of  Lock  No.  4  was  greatly  damaged  daring  the  past  winter 
by  logs  passing  over  it.  A  large  breach  was  made  near  the  center.  To 
repair  this  breach  and  raise  the  dam  3  feet,  as  approved,  VUl  cost 
♦32,000. 

The  dredging  and  blasting  in  the  channel  between  Locks  3  and  4  wiQ 
cost — 

At  Box  Shoals $13,473 

At  McCoy  Island  Reef 1,000 

At  Alligator  Reef 6,223 

At  FormbyReef 1,500 

At  Hnnnicutt  Reef 2,000 

At  Whiteside  Bar 2,500 

At  Lonnergan  Reef 4^000 

Total  for  channel  work •• 30,697 

These  sums  added  together  give — 

For  finishing  Look  No.  4 $194,125.14 

For  repairing  and  raising  Dam  4 32,000.00 

For  channel  work 30,697.00 

Total 256,822.14 

which  amount  can  be  expended  economically  and  profitably  during  the 
year  ending  June  30;  1899. 

Money  statement, 

July  1,1896,  balance  nnexpended i $67,305.68 

June  30, 1897,  amount  expended  during  fiscal  year 17, 320. 18 

July  1,1897,  balance  nnexpended 39,985.50 

July  1, 1897,  outstanding  liabilities 8,808.17 

July  1, 1897,  balance  available \ 36,182.33 

{Amount  ^estimated)  required  for  completion  of  existing  project 800, 133.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899  256^  822. 14 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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APPROPRIATIONS. 


August  14, 1876 $30,000 

Juuel8.1878 75,000 

March  3, 1879 46,000 

June  14, 1880 75,000 

March  5, 1881 60,000 

August  2,1882 83,700 

July  5, 1884 50,000 

August  5,1886 45,000 


August  11, 1888 $80,000 

September  19, 1890 150,000 

July  13, 1892 130,000 

August  18,1894 110,000 

June  3,1896 50,000 

Total 963,700 


COMMERCIAL  8TATI0TICS. 

The  following  commercial  statistics  are  reported  by  the  White  Star  Line  Steam- 
boat Company  and  the  Lathrop-Hatten  Lumoer  Company: 


Stem* wheel  steam- 

Registered 
tonnage. 

Draft 

Passen- 
gers 
carried. 

Bonnd 
trips. 

boat— 

Light 

Loaded. 

Between — 

CllffoTd  B.  Seay 

SoaaoA. 

115 

82 
30 

Inche9. 

20 

16 
12 

Feet, 
5 

4 

2,725 
1,140 

28 

54 
19 

1 

• 

Rome,  Oadsden,  Greens- 
port,  andlocksl,2,3and4. 
Do 

Touv 

Do 

Borne  to  Carters,  6a. 

Freight  carried. 


Articles. 


Quantity. 


Tons. 


Cotton 4 bales. 

Cottonseed sacks. 

Fertilizers do... 

Hides  and  skins — , .....packages. 

Live  stock 1 head. 

Lumber feet. 

Staves pieces. 

Provisions packages. 

Grain sacks. 

MisoeUaneous  freight packages. 

Total 


18,000 

9,000 

82,000 

80 

290 

9,600,000 

1, 100, 000 

40,000 

100,000 

70,000 


2,700 

544 

8,200 

4 

140 

82,000 

1,000 

1,900 

5,100 

8,025 


54,613 


Estimated  value  of  above  freights  in  round  numbers;  $1,800;000. 


2.— BETWBBN    WETUMKA     AND     EAST     TENNESSEE,    YIBaiNlA    AND 

GEOBGIA  BAILBOAD  BBIDOE. 


BBSOBIPTION  AND  CONDITION  BEFOBE  IMPBOVEMENT. 

The  original  condition  of  the  part  of  the  Coosa  Biver  between  the 
East  Tennessee,  Virginia  and  Georgia  Kailroad  Bridge  and  Wetumka, 
Ala.,  was  such  as  to  make  navigation  entirely  impossible.  The  chan- 
nel way  was  formed  of  a  series  of  short,  deep  pools,  seldom  more  than 
a  mile  in  length,  separated  from  each  other  by  wide  shoals,  some  of 
which  are  as  much  as  12|  miles  in  length. 

There  was  no  navigation  existing  on  the  river,  neither  had  there  ever 
been  any,  unless  floating  cotton  down  the  river  on  flatboats  which 
never  returned  can  be  called  navigation.  These  flatboats  used  to  go 
down  the  river  to  Mobile  at  high  water.    Since  the  construction  of 
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railways  which  are  able  to  move  the  cotton  crop  to  different  seaports 
this  part  of  the  river-has  never  been  nsed. 

During  the  summer  and  fall  of  1889  a  harried  survey  was  made  of 
the  part  of  the  Coosa  River  lying  between  Lock  4  and  Wetamka,  Ala. 
As  a  result  of  this  survey,  the  following  project  was  prepared : 

To  construct  27  locks  and  dams  of  varying  lifts;  to  have  a  oiuform 
available  length  of  280  feet  and  width  of  52  feet  between  No.  4  and 
Wetumka,  the  last  one  of  the  series,  l^o.  31,  being  at  the  last-Damed 
place.  No  lift  of  lock  was  to  exceed  15  feet.  In  addition  to  these  locks 
and  dams  the  channel  was  to  be  cleared  of  various  rock  reefs  and  points. 
The  depth  of  water  proposed  was  i  feet,  so  far  as  the  channel  work 
was  concerned,  find  6  feet  for  the  locks.  The  total  estimated  cost  of 
the  work  was  $6,074,913. 

The  river  and  harbor  act  of  1890  reduced  the  length  of  the  prox>osed 
locks  to  210  feet  between  hollow  quoins  and  the  width  to  40  feet 
The  project  was  modified  on  this  basis  and  the  total  cost  placed  at 
$6,038,219. 

The  river  and  harbor  act  of  1892  restored  the  dimensions  proposed 
originally  for  the  locks. 

OPERA.TIONS  TO  JUNE  30,  1896. 

A  summary  of  the  operations  on  this  part  of  the  Coosa  Biver  to 
June  30,  1895,  is  given  in  the  Report  of  the  Ohief  of  Engineers  for 
1896,  Part  III,  pages  1419-1420. 

1896. — The  walls  of  Lock  No.  31  were  completed,  the  space  between 
the  land  wajl  and  the  bank  was  filled  in,  the  temporary  staging  and  a 
partof  the  cofferdam  were  removed. 

The  rock  excavation  in  the  channel  above  the  lock  was  finished  as  far 
as  it  could  be  until  t&e  water  shall  have  been  backed  up  by  the  dam. 

OPERATIONS  DUEING  THE  FISCAL  YEAB  ENDING  JUNE  30,  1897. 

The  most  important  work  of  the  season  was  the  removal  of  the  coffer- 
dam, of  which  the  downstream  return  wall  in  front  of  the  lower  gate- 
way was  removed  to  a  depth  of  nowhere  less  than  8  feet  below  low  water 
level;  the  river  wall,  built  in  shallower  water,  was  removed  entirely, 
and  the  upstream  return  wall  was  removed  to  a  depth  of  nowhere  less 
than  3  feet  below  the  level  of  tlie  upper  miter  sill.  Most  of  the  crib 
work  was  pulled  apart  by  a  steam  derrick,  but  that  portion  of  the 
lower  end  which  was  in  deep  water  was  blown  out  with  dynamite.  The 
timber  and  sheeting  obtained  was  stacked  away  in  the  lock  yard  for 
future  nse;  the  drift  bolts  were  straightened  out,  repoiuted,  and  stored. 
The  total  cost  of  the  removal  of  the  dam  and  storing  away  the  material 
was  as  follows : 

Emptying  cribs,  taking  them  apart,  and  putting  away  lumber  and  other  materials: 

Labor $5,470.65 

Superintendence 428.50 

Coal 267.98 

ExploHives 68.50 

Erecting  steam  derrick  on  barge 71.24 

Total 6,306.87 

The  gate  anchorages  and  the  snubbing  posts,  which  were  received 
at  the  end  of  the  last  fiscal  year,  were  set  in  place,  and  the  concrete 
work  finished  around  the  former;  the  gudgeon  straps  and  adjusting 
screws  were  fitted,  marked  for  their  respective  places,  and  stored. 
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Some  slight  settlement  of  the  filling  behind  the  land  wall  of  the  lock 
took  place  soon  after  it  had  been  deposited;  the  low  places  were  filled 
up.  Ko  further  settlement  occurred.  During  the  high  water  of  the 
following  winter  the  current  cut  away  the  filling  immediately  behind 
the  upper  wing  wall  to  a  greatest  depth  of  5  feet.  This  was  replaced. 
The  surface  was  covered  1  foot  deep  with  broken  stone,  which  had 
been  removed  previously  from  the  stone  bin,  and  a  stone  wall  4  feet  high 
by  4  feet  wide  was  built  along  the  back  of  the  wing  wall  and  i*eturned 
about  20  feet  down  behind  the  upper  gateway.  This,  it  is  expected, 
will  prevent  any  further  scour. 

All  of  the  plant  and  tools  used  on  the  work  were  cleaned,  put  into 
proper  repair,  and  stored. 

Preparations  were  made  for  the  detailed  surveys  at  the  sites  of  Locks 
Nos.  9, 10,  and  11  recommended  by  the  Board  of  Engineers.  The  party 
went  into  camp  on  June  1, 1897,  and  the  surveys  are  now  going  on. 

CONDITION  OF  IMPROVEMENT  JUNE  30,  1897. 

The  construction  of  Lock  No.  31  is  completed  with  the  exception  of  the 
lock  gates,  filling  and  emptying  valves,  and  the  operating  machinery, 
none  of  which  is  it  advisable  to  put  in  until  there  is  some  prospect 
of  the  lock  being  required  for  navigation.  If  placed  in  position  now 
these  parts  would  begin  immediately  to  deteriorate  and,  though  never 
used,  would  require  constant  attention,  and  probable  repairs  from  time 
to  time.  It  is  also  quite  possible  that  they  might  become  obsolete  in 
style  before  being  required  for  navigation  purposes. 

For  similar  reasons  the  permanent  dam  has  not  been  built,  as  it 
would  not  only  require  attention  and  probable  repairs,  but  it  would 
increase  somewhat  the  depth  of  water  on  the  site  of  the  next  lock 
above,  thereby  making  the  construction  of  that  lock  proportionately 
more  troublesome  and  expensive. 

The  channel  work  immediately  above  Lock  l^o.31  has  been  completed 
80  far  as  possible  until  the  creation  of  the  upper  pool  renders  it  feasible 
to  remove  more  economically  a  small  portion  of  the  rock  which  has 
been  shattered  bat  which  could  not  be  taken  out  owing  to  the  present 
strength  of  the  current. 

RECOMMENDATIONS  AND  ESTIMATES. 

An  improvement  of  the  cost  and  importance  of  that  proposed  for  the 
Coosa  Eiver  is  such  that  it  can  be  carried  on  with  economy  and  efiS- 
ciency  only  by  means  of  large  and  steady  appropriations.  At  the  rate 
at  which  appropriations  have  been  given  for  this  river  up  to  the  present 
time,  it  will  take  from  one  hundred  and  fifty  to  two  hundred  years  to 
finish  the  work  on  the  approved  project,  which  will  have  become  anti- 
quated long  before  that  time,  judging  by  the  rate  at  which  improve- 
ments have  been  made  in  transportation  facilities  during  the  last  few 
years. 

If  no  improvement  is  to  be  made  in  the  present  rate  of  work,  it  will 
be  much  better  to  abandon  the  improvement;  and  I  do  not  hesitate  to 
recommend  that  it  be  abandoned.  If  it  is  to  be  continued  and  carried 
on  in  the  way  that  work  of  such  magnitude  should  be  carried  on,  viz, 
with  large  and  regular  appropriations,  $1,000,000  could  be  expended 
judiciously  during  the  fiscal  year  ending  June  30, 1899. 
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Money  statement 

July  1, 1896,  balance  unexpended $66, 191.34 

July  30;  1897,  amount  expended  during  fiscal  year 20, 360.45 

July  ly  1897,  balance  unexpended 45.830.79 

July  1, 1897,  outstanding UabiUties 1,240.41 

July  1, 1897,  balance  available 44,590.38 

f  Amount  (estimated)  required  for  completion  of  existing  project 4, 683, 074.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1899 1,000,000.00 

Submitted  in  compliance  with  reauirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  ana  of  sundry  civil  act  of  June  4, 1887, 


APPROPRIATIONS. 


September  19, 1890 $150,000 

July  13, 1892 100,000 

August  18,1894 110,000 

June  3, 1896 50,000 

Total 410,000 


bepobt  of  board  of  enoineebs  upon  impboyement  op  coosa 
biyeb,  oeoroia  and  alabama,  between  wetumka,  ala.,  and 
the  east  tennessee,  yibginia  and  oeoboia  bailboad  bridge. 

United  States  Enoinebb  Offios, 

BaUimorej  Md,j  January  30,  1897. 

Genebal  :  The  Board  convened  by  Special  Order  ^o.  42,  dated  Head- 
quarters, Corps  of  Engineers,  Washington,  D.  C, November  19, 1896,  and 
Special  Order  No.  48,  dated  December  29, 1896,  to  consider  and  report 
upon  the  subject  of  improvement  of  the  Coosa  River  between  Wetumka, 
j^a.,  and  the  East  Tennessee,  Virginia  and  Georgia  Railroad  Bridge, 
met  at  10.45  a.  m.,  January  5, 1897,  at  the  United  States  Engineer  Office 
in  Montgomery,  Ala.,  all  the  members  and  the  recorder  being  present 
The  Board  met  daily  thereafter  at  the  same  place,  all  the  members  and 
the  recorder  being  present  upon  each  occasion,  until  January  8,  1897, 
when  the  Board  finally  adjourned.  On  January  7  the  Board  made  a 
visit  to  and  an  examination  of  the  lock  which  is  partially  constructed 
at  Wetumka,  Ala.,  and  the  channel  work  in  that  immediate  neighbor- 
hood. During  its  sessions  the  Board  examined  the  maps  of  surveys  of 
this  river  and  all  plans  and  projects  of  the  improvement  on  file  in  the 
office.  Major  Mahan,  in  charge  of  the  district,  together  with  his  assist- 
ant, Mr.  Charles  Firth,  who  made  the  surveys  of  the  river  upon  which 
the  existing  project  is  predicated,  and  who  has  been  in  local  charge  of 
all  work  done,  appeared  before  the  Board  whenever  requested,  giving 
all  desired  information,  and  assisted  in  various  ways  the  investigataon 
made  by  the  Board. 

The  instructions  of  the  Board  direct  attention  specifically  to  the 
question  whether  such  small  sums  as  have  been  heretofore  appropriated 
by  Congress  can  be  applied  with  advantage  to  the  public  interest  in 
this  work,  involving  the  construction  of  twenty-three  locks  and  dams, 
and  direct  that  the  Board  give  the  whole  subject  careful  study  and  sub- 
mit its  report  at  as  early  a  date  as  practicable.  In  compliance  with 
these  instructions  the  Board  has  labored  diligently  to  acquire  all  avail- 
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able  information  and  to  arrive,  by  means  of  free  and  full  discussion,  at 
conclusions  which  express  their  unanimous  opinion. 
The  river  and  harbor  act  of  August  11, 1888,  provides  as  follows : 

Src.  13.  That  the  Secretary  of  War  is  hereby  directed,  at  his  discretion,  to  cause 
examination  or  surveys,  or  both,  to  be  made,  and  the  cost  of  improyement  to  be 
estimated,  at  the  following  localities,  to  wit :  In  the  States  of— 

•  «  «  «  »  «  * 

The  Secretary  of  War  is  hereby  authorized  and  directed  to  cause  a  survey  to  be 
made  at  the  earliest  practicable  time  for  the  location  of  a  channel  in  and  along  the 
Coosa  River,  in  Alabama,  from  the  rapids  at  Wotumka,  to  connect  with  the 
improvements  already  completed  on  said  river  above  the  Ten  Islands,  and  to  direct 
the  engineer  making  the  survey  to  report  as  to  the  most  feasible,  economical,  and 
saitnble  plan  for  making  such  improvement. 

Sec.  14.  *  *  *  Provided,  That  no  survey  shall  be  made  of  any  harbors  or  rivers 
until  the  Chief  of  Engineers  shall  have  directed  a  preliminary  examination  of  the 
same  by  the  local  engineer  in  charge  of  the  district  or  an  en^pneer  detailed  for  the 
purpose,  and  such  local  or  detailed  engineer  shall  report  to  said  Chief  of  Engineers 
whether,  in  his  opinion,  said  harbor  or  river  is  worthy  of  improvement,  and  shall 
state  in  such  report  fully  and  particularly  the  facts  and  reasons  on  which  he  bases 
such  opinion,  including  the  present  and  prospective  demands  of  commerce;  and  it 
shaU  be  the  duty  of  the  Chief  of  Engineers  to  direct  the  making  of  such  survey  if, 
in  his  opinion,  the  harbor  or  river  proposed  to  be  surveyed  be  worthy  of  improve- 
ment by  the  General  Government ;  and  he  shall  report  to  the  Secretary  of  War  the 
facts,  and  what  public  necessity  or  convenience  may  be  subserved  thereby,  together 
with  the  full  reports  of  the  local  engineer.     »     *    » 

A  circular  letter  from  the  office  of  the  Ohief  of  Engineers,  dated 
September  29,  1888,  required  the  district  engineer  at  Montgomery, 
Ala.,  to  make  a  preliminary  examination  of  this  locality  as  soon  as 
practicable,  and  to  state  whether  in  his  opinion  the  locality  is  worthy 
of  improvement,  to  give  fully  and  particularly  the  facts  and  re<i8ons 
on  which  he  based  such  opinion,  including  the  present  and  prospective 
demands  of  commerce,  and  to  ^^  submit  a  rough  estimate  or  opinion  as 
to  what  the  improvement  desired  would  cost,''  whether  the  locality 
were  deemed  wortiiy  of  improvement.  The  report  submitting  this 
preliminary  examination  is  dated  ^November  24,  1888,  will  be  found  in 
the  Annual  Eeport  of  the  Chief  of  Engineers  for  1890,  page  1658,  and 
was  published  in  House  Ex.  Doc.  No.  94,  Fifty-first  Congress,  first  ses- 
sion. The  general  scope  of  the  report  is  shown  by  the  following 
extracts : 

A  survey  of  this  river  was  made  in  1870-71  between  Wetamka  and  the  Selma,  Rome 
and  Dalton  Railroad  Bridge,  with  a  reconnaissance  from  this  point  to  Greensport, 
above  the  Ten  Islands.  In  1872  a  partial  instrumental  survey  was  made  covering  the 
limits  of  this  reconnaissance,  and  m  1878  another  partial  survey  of  the  river  between 
Wetumka  and  the  Selma,  Rome  and  Dalton  Railroad  Bridge.  While  the  data 
remaining  from  these  surveys  afford  material  for  a  preliminary  report,  they  are  not 
sufficient  for  an  accurate  estimate  of  the  cost  of  the  improvement  proper  to  be 
made.  In  my  opinion  this  river  is  worthy  of  improvement,  and  the  cost  of  a  sur- 
vey which  is  necessary  for  the  report  contemplated  by  the  act,  including  a  project 
with  estimate  of  the  cost  of  the  improvement,  will  be  $6,000.  ^ 

For  a  complete  system  of  continuous  slack-water  navigation,  with  minimum  chan- 
nel depth  or  6  feet  and  having  locks  52  feet  wide  and  320  feet  between  miter  siUs, 
the  cost  may  be  roughly  estimated  as  follows : 

Thirty-three  looks  and  dams  having  an  average  lift  of  10  feet  and  guard 

of  8  feet  (or  their  equivalent),  at  $190,000  each $6,270,000 

Removal  of  rock  obstructions  (uncertain) 400,000 

Total 6,670,000 

It  seems  more  probable  that  the  foregoing  rough  estimates  will  be  reduced  by  a 
careful  survey  than  that  they  will  be  increased.  Until  definite  locations  of  locks 
and  dams  are  decided  upon,  the  precise  number  can  not  be  stated.  If  continuous 
slack- water  navigation  be  preceded  by  the  completion  of  3-foot  navigation  with 
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looks  of  inoreaaed  dimensions,  the  simple  expedient  of  the  raisins  the  dams  will 
probably  contribute  largely  to  the  oonipletion  of  continuoas  6-foot  slack-water  navi- 
gation .  Whether  a  progress!  ve  development  of  the  6-foot  slack-  water  navigation  will 
materially  increase  the  cost  of  the  latter  can  only  be  determined  after  the  comple- 
tion of  detailed  surveys.  The  inanguration  of  6-foot  navigation  upon  the  Coooa 
must  be  followed  by  a  corresponding  improvement  of  the  Alabama. 

The  public  necessity  and  convenience  that  may  be  subserved  by  the  contemplated 
improvement  of  the  Coosa  River  have  been  stated  at  length  in  a  memorial  addressed 
to  the  Congress  of  the  United  States  bv  the  Coosa  River  Improvement  Convention, 
assembled  at  Montgomery,  Ala.,  March  15,  1887.  From  this  source  I  present  the 
following  statement  of  facts  and  deductions  therefrom,  which  I  believe  to  be  sub- 
stantially correct.  The  convention  comprised  the  representative  bnsineaa  men  of 
Alabama,  and  was  presided  over  by  the  Hon.  Thomas  Seay,  governor.  The  memo- 
rial was  prepared  by  a  committee  of  fifteen  gentlemen  whose  names  are  sufficient 
guaranty  of  conscientious  performance  of  the  duty  intrusted  to  them. 

The  memorial  referred  to  is  a  comprehensive  exhibit  of  the  resoorces 
of  the  valley  of  the  Ooosa  Biver  and  its  tribataries,  showing  more  espe- 
cially its  mineral  resonrces,  with  the  stage  of  development  at  that  time 
and  the  probable  further  development  which  woald  follow  the  opening 
of  the  Ooosa  Biver  to  navigation. 

Letters  of  March  12  and  26, 1889,  from  the  office  of  the  Chief  of  Engi- 
neers, allotted  $6,000  for  a  survey,  which  the  district  engineer  was 
directed  to  make.  The  report  of  this  survey  appears  in  the  Annual 
Beport  of  the  Chief  of  Engineers  for  1890,  page  1665,  and  is  pubtished 
in  House  Ex.  Doc.  No.  94,  Fifty- first  Congress,  first  session.  The  gen- 
eral scope  of  this  report,  and  the  precise  character  of  the  improvement 
contemplated  to  be  made  by  the  expenditure  of  the  amounts  named  as 
the  estimated  cost,  are  shown  by  the  following  brief  extracts  from  the 
report: 

The  bottom  of  the  river  throughout  is  rocky,  composed  of  solid  ledges  of  loose 
rocks  and  bowlders,  with  an  almost  total  absence  of  sand  or  gravel  bars. 

The  normal  width  of  the  river  at  low  water  is  from  600  to  800  feet.  At  "The  Nar- 
rows" it  contracts  to  400  feet^  witJx  a  depth  of  over  85  feet.  The  greatest  width  is 
3^700  feet  at  Butting  Ram  Shoals,  where  the  water  is  very  much  dispersed  and  the 

river  bed  is  an  intricate  mass  of  rocks,  reefs,  and  islands. 

*  «  «  *  •  •  * 

Suitable  stone  for  first-class  rock  masonry  is  found  in  both  sections — ^in  npper, 
blue  limestone,  and  in  the  lower,  gneiss. 

PLAN  OF  IMPROYBMBNT  PROPOSED. 

In  accordance  with  the  terms  of  the  act  of  Congress,  I  have  to  recommend  that 
''the  most  feasible,  economical,  and  suitable  plan''  for  opening  to  navigation  the 
part  of  the  river  under  consideration  is  to  provide  a  system  of  slack- water  navigration 
over  the  greater  part  of  the  distance  by  the  construction  of  dams  or  dikes  to  back 
up  the  water  over  the  swift,  shallow  portions,  and  of  locks  to  pass  boats  from  one 
level  to  another;  and,  in  addition,  to  excavate  suitable  channelB  through  the  reefs 
by  blasting  out  or  removing  the  rock  where  necessary. 

»  V  «  •  «  • 

To  determine  the  precise  location  of  the  locks  and  dams  and  the  heights  of  the 
tops  of  the  lock  walls  above  the  dam,  detailed  surveys  and  discharge  observations 
wul,  of  course,  be  required  at  each  locality  selected,  but  these  need  not  be  made 
until  appropriations  for  the  work  become  available.  No  further  surveys  are  needed 
for  the  adoption  of  a  general  plan  of  improvement. 

To  improve  the  116^  miles  of  the  river  between  Lock  4  and  Wetumka,  27  locks, 
with  a  total  lift  of  300  feet,  will  be  required,  which,  in  the  tables  herewith,  are  num- 
bered consecutively  from  No.  5  to  No  31— the  last  of  the  series  at  Wetumka. 

•  •  «  «  •  •  • 

The  estimates  submitted  for  rock  excavation  provide  for  a  channel  100  feet  wide  and 
4  feet  deep  at  extreme  low  water,  tlirough  such  reefs  and  shoals  as  are  not  drowned 
out  by  the  dams. 

A  depth  of  6  feet  was  not  provided  for,  because  extreme  low  water  occurs  so  seldom 
and  is  of  so  short  duration  that  it  was  not  deemed  advisable,  for  the  present,  to  reoom- 
mend  the  much  greater  expenditure  required  to  procure  it.  The  depth  of  the  miter 
sills  of  the  locks  at  extreme  low  water  having  been  iixed  at  6  feet,  should  the  demands 
of  commerce  at  any  time  in  the  future  require  a  minimum  depth  of  6  feet  in  the 
channels  no  change  will  be  necessary  in  the  locks. 


APPENDIX  P — REPORT  OF  MAJOR  MAHAN.       1653 

TJpon  the  fore^roing  basis  of  work  to  be  done,  the  total  estimated  cost 
is  $6,074,913.  This  includes  all  the  river  from  Wetumka  to  Lock  No. 
4.  The  latter,  however,  is  48  miles  above  the  East  Tennessee,  Virginia 
and  Georgia  Eailroad  Bridge,  and  fonr  of  the  locks  provided  for  in  the 
estimate  lie  in  this  section.  The  instrnctions  of  the  Boards  are  to 
report  upon  the  subject  of  improvement  of  Goosa  Elver  between 
Wetumka,  Ala.,  and  the  East  Tennessee,  Virginia  and  Georgia  Bail- 
road  Bridge.  The  total  estimated  cost  of  this  section  of  the  river, 
based  on  Captain  Price's  figures,  is  $5,106,422.  The  question  as  to 
whether  this  section  of  the  river  is  worthy  of  improvement  to  the 
amount  of  the  foregoing  estimates  does  not  seem  to  require  considera- 
tion. The  Board  has  no  other  data  bearing  on  this  matter  than  that 
contained  in  the  Report  of  the  Chief  of  Engineers,  and  Congress  has 
accepted  the  decision  of  the  district  engineers,  the  Chief  of  Engi- 
neers, and  the  Secretary  of  War  that  it  is  worthy  by  making  successive 
appropriations  to  the  amount  of  $410,000. 

The  main  questions  as  they  appear  to  the  Board  are,  first,  will  the 
estimates  be  largely  exceeded  in  actual  construction;  and,  second,  can 
such  small  sums  as  have  heretofore  been  provided  by  Congress  be 
applied  with  advantage  to  the  public  interests. 

Major  Mahan  stated  to  the  Board  that  in  his  opinion  the  estimates 
will  be  largely  exceeded.  He  bases  his  opinion  chiefly  on  the  fact  that 
Lock  Ko.  31,  so  far  as  already  completed,  has  cost  much  more  than  the 
estimates,  but  he  admitted  that  his  judgment  was  partially  based  on  a 
misapprehension  of  the  depth  required  by  the  approved  project. 

The  profile  of  the  river  between  Wetumka  and  Lock  No.  4  shows 
a  total  difference  of  elevation  between  low  water  at  Wetumka  and 
low  water  at  the  site  of  Lock  No.  4  of  322.73  feet.  The  total  lift  pro- 
vided by  the  27  locks  and  dams  proposed  is  300  feet,  leaving  22.73  feet 
to  be  overcome  by  the  natural  slope  of  the  water  between  certain  of 
the  locks. 

It  is  clear  that  the  project  accompanying  these  estimates  did  not  pro- 
vide a  continuous  slack-water  navigation,  but  for  a  combination  of  slack 
water  with  open  river  navigation,  giving  a  least  depth  of  4  feet  in  the 
channel  and  of  6  feet  on  the  miter  sills  of  the  locks  at  low  water.  The 
only  change  in  this  project  which  the  Board  has  been  able  to  find  affects 
simply  the  dimensions  of  the  locks.  The  river  and  harbor  act  of  Sep- 
tember 19, 1890,  provides  that  <Hh^  locks  shall  be  40  feet  wide  and  210 
feet  between  miter  sills,^'  but  the  river  and  harbor  act  of  July  13, 1892, 
provides  that  ^Hhe  restrictions  as  to  the  size  of  the  locks  to  be  con- 
structed on  the  Coosa  River  placed  in  the  river  and  harbor  act  of  Sep- 
tember 19,  1890,  is  hereby  repealed,"  and  the  project  remains  as  first 
presented.  As  a  matter  of  fact,  however,  the  work  which  has  been 
done  under  this  project  upon  Lock  31,  the  last  of  the  series,  but  which 
had  to  be  first  undertaken  because  of  the  condition  imposed  by  the  act 
of  September  19, 1890^  is  not  in  accordance  with  this  project,  nor  is  the 
channel  work  in  this  immediate  vicinity.  The  depth  on  the  miter  sills 
of  this  lock  is  8  feet  instead  of  6,  and  whereas  no  channel  work  was 
contemplated  in  this  vicinity,  channel  work  has  been  done  to  the  extent 
of  43,160  cubic  yards,  excavated  to  a  depth  of  6  feet  instead  of  4  feet 
at  low  water.  This  work  has  all  been  done  under  proi)6r  authority, 
and  is  a  great  improvement  upon  the  original  plans,  but  it  is  not  con- 
templated in  the  estimates,  and  the  Board  is  of  the  opinion  that  this 
difference  in  the  character  and  magnitude  of  the  work  done,  as  com- 
pared with  that  contemplated  by  the  estimates,  wUl  account  to  a  con- 
siderable extent  for  the  discrepancy  between  the  estimated  and  actual 
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cost.  As  a  matter  of  fact,  the  river  seldom  goes  dowii  to  the  low-water 
stage.  For  the  greater  part  of  the  year  it  keeps  from  1  to  3  feet  above 
that  level,  so  that  in  reality  a  4-foot  navigation  in  the  river  with  6  feet 
on  the  miter  sills  of  the  locks  gives  a  navigable  depth  of  nearly  6  feet 
the.  greater  portion  of  the  year. 

The  Board  is  of  the  opinion  that  while  the  estimated  cost  may  be 
somewhat  increased  there  does  not  seem  to  be  sufficient  reasons  to 
apprehend  a  very  great  increase,  provided  the  appropriations  be  made 
with  regularity  and  in  sums  sufficient  for  economical  prosecatioii, 
and  that  this  can  best  be  done  by  putting  the  entire  work  under  the 
continuous-contract  system. 

Appropriations  in  such  small  sums  as  have  heretofore  been  given  can 
not  be  applied  with  advantage  to  the  public  interests.  This  is  a  work 
of  great  magnitude.  With  ample  appropriations  it  will  take  years  t» 
build  it,  but  with  biennial  appropriations  of  $50,000  it  will  take  more 
than  two  hundred  years  to  complete,  and  long  before  it  is  finished  mach 
larger  sums  than  950,000  will  be  required  annually  for  maintenance  alone. 

The  Board,  in  view  of  the  foregoing,  is  of  the  opinion  that  all  work 
of  construction  should  for  the  present  be  discontinued,  and  that  an 
allotment  from  the  fdnds  available  should  be  made  for  the  necessary 
detailed  surveys  at  the  sites  of  Locks  Nos.  9, 10,  and  11,  in  order  that 
plans  for  the  works  of  those  points  may  be  in  readiness  when  the  neces- 
sary appropriations  shall  be  made.  If  the  work  is  to  be  continaed, 
appropriations  for  the  part  of  the  river  below  the  East  Tennessee,  Vir- 
ginia and  Georgia  Railroad  Bridge  of  not  less  than  $500,000  shonld 
be  made  annually,  and  the  work  carried  on  from  both  ends  simulta^ 
neously.  It  requires  fully  two  years  to  build  one  lock  and  dam,  and  as 
there  are  23  to  be  built  the  necessity  for  simultaneous  construction  at 
two  or  more  points  is  apparent.  The  work  may  be  prosecuted  more 
rapidly  and  advantageously  by  working  both  at  the  two  ends  and  in 
the  middle.  In  this  way  about  9800,000  per  annum  can  be  economically 
expended  and  the  work  probably  completed  in  five  or  six  years. 

BespectfuUy  submitted. 

Peter  C.  Hains, 

CoUmelj  Corps  ofEngineen* 
B.  L.  HoxiE, 

Major  ^  Corps  of  Engineers. 
'    Wm.  T.  Eossell, 

Major y  Corps  ofJEngineeri. 
Wm.  E.  Cbaighill, 
First  Lieutenant^  Corps  of  Engineers^  Itecorder, 

Brig.  (Jen.  W.  P.  Oraighill, 

Chief  of  Engineers^  U.  8.  A. 
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OPERATING  AND  CARE  OP  CANALS  AND  OTHER  WORKS  OF  NAVIGATION 

ON  COOSA  RIVER,  GEORGIA  AND  ALABAMA. 

Locks  Nos.  1,  2,  and  3  were  opened  to  navigation  June  30, 1890,  and 
have  been  operated  continuously  without  interruption  to  navigation. 
In  February,  1895,  the  canal  between  Locks  Nos.  2  and  3  was  frozen 
over  for  ten  days,  thus  closing  the  canal  to  navigation  during  that 
period. 

The  amount  expended  to  the  end  of  the  fiscal  year  ending  June  30, 
1896,  was  $34,559.08. 
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Daring  the  fiscal  year  ending  June  30, 1897,  the  following  expend!- 
tnrea  were  made: 

Lock  No.  1: 

Look  keeper's  salary,  12  months  at  $50 $600.00 

Repairs  to  main  dam 852.64 

Dredging  channel  immediately  above  and  below  the  lock....    426. 88 

Remoying  silty  etc.,  from  lower  gates 36.48 

Bnilding  small  oil  and  tool  house 16.12 

Repairs  to  Government  road 28.56 

$1,455.63 

Look  No.  2 : 

Lock  keeper's  salary,  12  months  at  $60 600.00 

Bnilding  small  oil  and  tool  house 16.04 

Building  upper  guide  pier 879.59 

Cutting  ditch  back  of  guide  pier 209.76 

Repairs  to  main  dam 163.81 

Whitewashing  fence  and  repairs 8.09 

1,877.29 

Lock  No.  8: 

Lock  keeper's  salary.  12  months  at  $50 600.00 

Cutting  4:ain  ditch  back  of  lock 6L80 

Four  covers  for  culvert  manholes 155.84 

Repairs' to  Government  road 45.82 

862.46 

Miscellaneous : 

Boom  and  turntable  for  1^  yards  dipper  for  dredge 1, 525. 33 

Current  and  contingent  expenses : 

Value  of  property  purchased 4.24 

Eng^eenng  and  superintendence 329. 10 

Expenses  traveling  and  transportation  of  funds 22. 20 

Expenses  Montgomery  office 216.67 

572.21 

Total 6,292.92 

Money  statement. 

July  1, 1896,  balance  unexpended $6,825.00 

June  30, 18S^,  amount  expended  during  fiscal  year 6, 137. 92 

July  1, 1897,  balance  unexpeVided 187.08 

July  1, 1897,  outstanding  liabilities 155.00 

July  1, 1897,  balance  available 82. 06 
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SURVEY  OP  APALACHICOLA  BAY,  FLORIDA,  AND  THE  APPROACHES  TO 

APALACHICOLA. 

[Printed  in  House  Doc.  No.  129,  Fiffcy-fonrtk  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  0.,  December  17, 1896. 

Sir:  The  river  and  harbor  act  of  June  3, 1896,  provides  for  a  survey 
of  Apalachicola  Bay,  Florida,  and  the  approaches  to  Apalachicola,  with 
a  view  to  obtaining  a  channel  100  feet  wide  and  18  feet  deep  at  low 
water. 

The  duty  of  making  this  survey  was  assigned  to  Maj.  F.  A.  Mahan, 
Corps  of  Engineers,  and  I  have  now  the  honor  to  submit  the  accompa- 
nying report  of  September  17, 1896,  by  that  officer,  with  map,*  on  the 
subject. 

••Not  reprinted.  Printed  in  House  Doc.  No.  129,  Fifty-fourth  Congress,  second 
session. 
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The  plan  of  improvement  proposed  by  Major  Mahan  contemplates 
the  making  of  a  channel  18  feet  deep  at  low  water,  150  feet  wide  at  tfaf 
bottom,  from  Apalachicola  for  a  distance  of  about  10  miles  throairh 
West  Pass,  which  he  estimates  will  require  the  dredging  of  3,154^ds7 
cubic  yards,  at  a  cost,  in  round  numbers,  of  1350,000,  founded  on  the 
supposition  that  the  work  will  be  let  in  one  contract.  He  further  states 
that  about  120,000  or  130,000  a  year  will  be  required  to  maintain  the 
part  of  the  channel  nearest  the  town  after  the  required  depth  has  beeo 
obtained. 

Col.  Peter  0.  Hains,  Oorps  of  Engineers,  the  division  eu^neer,  in 
forwarding  the  report,  states : 

I  have  grave  doabts  whether  the  improvement  recommended  can  be  carried  oat  st 
the  estimated  cost,  and  still  graver  doubts  whether  it  can  be  maintained  at  firooi 
$20,000  to  $30,000  per  annum.  In  other  words,  the  estimates  of  cost  and  roaiiitenanr« 
are  both  too  low. 

The  plan  presented  by  Major  Mahan  is  in  accord  with  the  reqaire- 
ments  of  Congress,  and  the  estimates  presented  may,  under  j^vorabJe 
conditions,  be  sufficient  for  <<  obtaining  a  channel  100  feet  wide  and  18 
feet  deep  at  low  water,"  from  deep  water  of  the  Gulf  to  Apalachicola: 
but  considering  the  nature  of  the  material  through  which  the  channel 
is  to  be  dredged,  it  is  not  believed  the  entire  channel  can  be  maintained 
except  at  great  expense;  probably  not  less  than  150,000  per  year. 
Additional  work  which  would  make  a  portion  of  the  channel  compara- 
tively x)ermanent  and  reduce  cost  of  maintenance  to  possibly  $25,000 
per  annum  is  practicable,  but  the  expense  of  such  additional  work 
would  be  very  great. 

It  seems  expedient,  therefore,  to  ask  the  attention  of  Congress  to  the 
fact  that  the  execution  of  the  project  herein  presented  involves  not 
only  a  large  first  cost,  but  a  continuous  heavy  annual  expenditure  so 
long  as  the  improvement  is  to  be  maintained;  and  experience  on  simi- 
lar improvements  indicat>es  that  the  cost  of  securing  and  maintaining 
any  certain  depth  of  channel  through  such  a  bay  as  this  is  a  most 
indeterminate  quantity. 

The  object  of  the  desired  improvement  is  to  avoid  the  lightering  of 
lumber  and  other  products  from  the  city  of  Apalachicola  through  the 
bay  to  water  sufficiently  deep  for  ocean  vessels;  but  the  depth  proposed 
will  only  partially  accomplish  this  object,  and  to  permit  the  entrance  of 
ocean  freight  steamers  of  average  draft  a  further  deepening  of  the 
channel  will  be  necessary.  The  additional  cost  of  such  further  deepen- 
ing of  channel  and  the  additional  cost  for  its  maintenance  should  prop- 
erly be  taken  in  account  in  considering  the  relative  cost  and  value  of 
the  improvement. 

Very  respectfully,  your  obedient  servant, 

W.  P.  Obaighill, 
Brig,  Oen.j  Chief  of  Engineers. 
Hon.  Daniel  S.  Lamowt, 

Secretary  of  War, 


ebpoet  of  maj.  p.  a.  mahan,  oobps  of .  engineees. 

United  States  Engineeb  Office, 
Montgomery^  Ala,,  September  17 j  1896. 

Oenebal  :  The  river  and  harbor  act  of  June  3, 1896,  directed  the 
Secretary  of  War  to  cause  certain  surveys  to  be  made  and  the  cost  ot 
improvement  to  be  estimated  at  various  localities,  one  of  which  is  the 
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following :  ^^Apalachicola  Bay,  Florida,  and  the  approaches  to  Apalachi- 
cola,  with  a  view  to  obtaining  a  channel  100  feet  wide  and  18  feet  deep 
at  low  water.'' 

Your  letter  of  July  24, 1806,  requests  me  to  submit  to  your  office  at 
as  early  a  date  as  practicable  an  estimate  of  the  cost  of  making  this 
survey. 

As  the  United  States  Fish  Commission  was  engaged  during  the  winter 
of  1895-96  in  making  a  survey  of  Apalachicola  Bay,  it  was  not  deemed 
necessary  to  go  over  the  ground  which  it  bad  already  covered. 

I  wrote,  therefore,  to  the  United  States  Commissioner  of  Fisheries 
and  asked  him  to  have  the  kindness  to  let  me  have  a  tracing  of  the 
Harvey  made  last  winter. 

The  tracing  was  sent  to  me,  and  from  it  was  made  the  blue  print 
accompanying  this  letter. 

There  are  two  lines  of  approach  to  Apalachicola  which  may  be  con- 
sidered in  this  connection,  one  being  to  the  southwestward  through 
the  West  Pass,  which  lies  between  St.  Vincent  Island  and  Sand  Island, 
the  other  to  the  eastward  through  the  eastern  end  of  Apalachicola  Bay 
and  St.  Georges  Sound,  through  what  is  known  as  the  East  Pass,  which 
lies  between  St.  Georges  Island  and  Dog  Island.  I  have  not  considered 
the  second  line  of  approach  on  account  of  its  great  length,  being  over 
22  miles,  and  the  large  amount  of  work  which  would  be  required  in 
order  to  obtain  the  sort  of  channel  needed.  To  be  sure,  the  present 
anchorage  ground  of  vessels  visiting  Apalachicola  is  just  inside  of  Dog 
Island,  and  the  approach  through  the  East  Pass  from  the  anchorage  is 
better  than  the  approach  through  the  West  Pass.  The  great  facility 
with  which  deep-water  dredging  in  sand  is  performed  makes  the  quan- 
tity of  dredging  which  would  be  required  at  the  West  Pass  a  very 
small  feature  as  compared  with  the  quantity  of  dredging  which  would 
have  to  be  done  between  Apalachicola  and  the  anchorage  near  Dog 
Island. 

The  distance  from  Apalachicola  to  Dog  Island  anchorage  is  about  22 
miles,  of  which  distance  20  miles  would  have  to  be  dredged  to  a 
greater  or  less  extent,  the  cut  in  some  places  being  as  much  as  14  feet 
deep. 

The  length  of  the  three  channels  indicated  on  the  blue  print  sent 
herewith  is  as  follows:  The  branch  of  the  channel  leading  southward 
from  Apalachicola,  2^  miles;  the  main  channel,  working  off  well  to  the 
westward,  5^  miles,  and  the  small  channel  opposite  Sand  Island  Pass, 
which  I  call  the  ''link  channel,"  on  acconnt  of  connecting  the  two 
areas  of  greater  depth  than  18  feet,  1|^  miles.  This  makes  a  total  length 
of  8|  miles;  or  if  we  add  a  distanc!^  of  approximately  1^  miles  across 
the  bar  outside  the  West  Pass,  we  have  in  all  a  distance  of  10  miles, 
over  which  we  have  to  work,  where  the  cutting  is  comparatively  light. 
In  the  first,  viz,  in  the  channel  nearest  Apalachicola,  the  cutting 
varies  from  1  foot  in  depth  to  14  feet,  the  average  depth  being  about  8 
feet;  in  the  next  section  of  the  channel  the  average  depth  of  cutting 
will  be  about  6  feet;  in  the  link  channel  the  cutting  will  scarcely  be 
more  than  1  foot,  while  on  the  bar  outside  the  West  Pass  it  will  not 
exceed  4  feet  in  any  event. 

A  channel  leading  to  the  eastward  of  Dog  Island  Bar  would  give  an 

average  cutting  of  certainly  10  feet  in  depth  for  a  distance  of  18  miles. 

Under  these  conditions  it  seemed  to  me  that  it  was  unnecessary  to 

consider  the  channel  from  Dog  Island;  therefore  I  have  considered  only 

the  channel  leading  to  the  West  Pass. 

Estimating  a  channel  18  feet  deep  below  low  water  and  150  feet  wide 
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at  the  bottom,  with  side  slopes  of  1  on  6,  which  is  as  steep  as  the 
material  composing  the  bottom  of  Apalachicola  Bay  can  be  expected 
to  stand,  the  amounts  of  dredging  are  as  follows: 

Cabic  jsrdc 

Old  dredged  channel,  S^milefl  long 882«6i6 

Main  channel,  5^  miles  long 2,103,4^ 

Link  channel,  limilea  long €S,x^ 

West  Pass  channel  (approximate) 100,000 

TotiJ 3.154,68: 

Judging  by  the  prices  for  which  work  similar  to  this  has  been  done 
at  Mobile,  this  work  oaght  not  to  cost  over  10  cents  a  cubic  yard,  which 
would  give  as  the  cost  of  the  work  $315,468.70,  or  adding,  say,  10  p& 
.cent  for  contingencies,  $347,015.57,  or,  say,  $350,000  in  round  nombers. 

This  figure  of  $350,000  is  founded  on  the  supposition  that  the  work 
will  be  let  as  one  contract 

The  commerce  of  Apalachicola  is  quite  important,  and  amounts  to 
over  $3,500,000  a  year,  as  stated  by  tlie  collector  of  customs,  who  is 
also  the  president  of  the  board  of  trade  of  the  town. 

There  can  be  no  doubt  that  a  channel  of  this  sort  would  tend  greaflj 
to  develop  the  commerce  of  the  town  and  would  remove  an  onerous  tax 
which  now  exists  from  the  necessity  of  having  to  lighter  everything  in 
the  way  of  lumber  and  naval  stores  and  other  products,  which  are  the 
main  features  of  the  town's  trade,  from  warehouses  in  the  town  to 
vessels  lying  outside. 

While  10  per  cent  of  the  present  value  of  the  town's  trade  seems  to  be 
a  large  outlay  to  be  made  all  at  once  for  an  improvement  of  this  sort,  I 
am  of  the  opinion  that  the  prospective  benefits  would  justify  the  doing 
of  the  work. 

Another  question,  however,  has  to  be  considered,  and  that  is  the 
maintenance  of  the  channel  after  it  shall  have  been  obtained.  Exi^eri- 
ence  has  shown  that  a  channel  leading  across  the  bar  at  the  mouth  of 
Apalachicola  Biver  can  only  be  maintained  by  constant  dredging.  The 
present  project  calls  for  a  channel  through  this  bar  11  feet  deep  and  200 
feet  wide.  The  width  proposed  has  never  been  obtained.  The  depth 
prox)08ed  has  been  obtained  once  or  twice.  Asa  general  rule,  the  chan- 
nel has  never  exceeded  9^  feet,  and  this  is  only  on  the  completion  of 
any  dredging  work  which  may  have  been  done  from  time  to  time. 
After  the  dredge  ceases  work,  the  channel  fills  up  very  rapidly  with 
silt  from  the  river,  and  there  is  no  doubt  that  the  same  operation  will 
go  on  with  this  channel,  in  case  it  should  be  dug.  There  is  no  saying 
to  what  extent  this  channel  will  fill  up,  as  the  data  in  possession  of  this 
office  are  insufiicient  to  state  this  positively,  or  even  approximatelyt 
but  experience  has  shown  that  it  will  certainly  cost  not  less  than 
$20,000  or  $30,000  a  year  to  maintain  the  part  of  the  channel  nearest 
the  town  after  it  shall  have  been  obtained.  This,  however,  is  only  1 
per  cent  on  the  present  value  of  the  commerce  of  the  town,  taking  it 
at  its  largest  figure,  and  certainly  it  can  not  be  regarded  as  excessive. 
If  the  commerce  of  the  town  should  increase,  as  it  is  more  than  likely 
it  will  with  an  improved  channel,  the  percentage  of  cost  on  the  value 
of  the  commerce  will  be  reduced  greatly. 

As  for  the  remainder  of  the  channel,  beginning  at  the  angle  formed 
from  the  old  dredged  channel  out  through  the  main  channel,  I  am  of 
the  opinion  that  while  there  will  be  filling,  it  will  be  exceedingly  slow. 
There  seems  to  be  a  general  filling  going  on  all  over  Apalachicola  Bay, 
but  it  does  not  amount,  so  far  as  I  can  make  out  from  comparison  of 
maps  of  various  dates,  to  more  than  about  an  inch  a  year;  consequently 
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the  amount  of  work  necessary  to  keep  the  channel  cleiar  under  these 
conditions  will  be  exceedingly  small. 

Taking  everything  into  consideration,  I  consider  that  this  improve- 
ment  is  one  worthy  to  be  made. 

Very  respectfully,  your  obedient  servant, 

F.  A.  Mahan, 
Major f  Carps  of  Engineers. 
Brig.  Gen.  W.  P.  Oraiohtll, 

Chief  of  Engineers^  U.  8.  A. 

(Through  the  Division  Engineer.) 

[First  indorsement.] 

U.  S.  Engineer  Opfiob, 

Baltimorej  Md.j  September  21^  1896. 

Bespectfully  submitted  to  the  Chief  of  Engineers,  United  States 
Army. 

I  have  grave  doubts  as  to  whether  the  improvement  recommended 
can  be  carried  out  at  the  estimated  cost,  and  still  graver  doubts 
whether  it  can  be  maintained  at  from  $20,000  to  |30,0^  per  annum. 
In  other  words,  the  estimate  of  cost  and  maintenance  are  both  too  low. 

Peter  0.  Hains, 
Colonel^  Corps  of  Engineers^ 
Division  Engineer^  Southeast  JHvtsiof^ 
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IMPROVEMENT  OP  RIVERS  AND  HARBORS  IN  WESTERN  ALABAMA  AND 
EASTERN  MISSISSIPPI,  AND  OF  BOGUE  CHITTO,  LOUISIANA. 


REPORT  OF  MAJ.  WM.  T.  R08SELL,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1897,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPBOVEHEMTS. 


1.  Mobile  Harbor,  Alabama. 

2.  Black  Warrior  River,  Alabama,  from 

Tuscaloosa  to  Daniels  Creek. 

3.  Operating  and  care  of  locks  and  dams 

on  Black  Warrior  River,  Alabama. 

4.  Warrior  and  Tombigbee  rivers,  Ala- 

bama and  Mississippi. 

5.  Noxubee  River,  Mississipi^i. 

6.  Pasoagonla  River,  Mississippi. 

7.  Chickasahay  River,  Mississippi. 


8.  Leaf  River,  Mississippi. 

9.  Pearl  River  below  Jackson,  Missis- 

sippi. 

10.  Pearl  River  between  Carthage  and 

Jackson,  Mississippi. 

11.  Pearl  I.iver  between  Edinburg  and 

Cartha£[e,  Mississippi. 

12.  Bogue  Chitto,  Louisiana. 

13.  Survey  for  canal  from  Birmingham, 

Ala.,  to  the  Warrior  River. 


IBXAHINATIONS. 


14.  C  anal  to  connect  Black  Warrior  River 
and  Five  Mile  Creek,  Alabama,  via 
Valley  Creek. 


15.  Ship  Island  Pass,  Mississippi,  for 
channel  from  Gulf  of  Mexico  to 
Ship  Island  Harbor  and  Gulfport. 


BURVETB. 


16.  Horib  Island  Pass,  Mississippi,  and 

passage  to  anchorage  inside  Horn 
island. 

17.  Pasca^oula  and  Dog  rivers,  Missis- 

sippi. 


18.  Ship  Island  Harbor,  in  Mississippi 

Sound. 

19.  Channel  at  month  of  Feacl  River, 

Mississippi 


•United  States  Engineer  Office, 

Mobile^  Ala.y  July  19 y  1897. 

General:  I  have  the  honor  to  forward  herewith  annual  report 
•  *  •  for  the  fiscal  year  ending  June  30,  1897,  for  the  works  of 
rivers  and  harbors  under  my  charge. 

Very  respectfully,  your  obedient  servant, 

Wm.  T.  Bossell, 
Major  of  Engineer %. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers  J  U.  8.  A. 
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Qi. 

DfPBOVEMENT  OF  HABBOB  AT  MOBILE,  AT.ARAMA. 
OBiaHTAL  CONDITION  OF  WOBK. 

For  original  condition  of  this  work,  see  pages  1425  and  1426,  Annual 
Report  of  1896.  For  maps  of  Mobile  Bay  from  1764  to  1820,  see  page 
1432,  Annnal  Beport  of  1896. 

FLAN  OF  nCPBOTEMENT. 

The  present  plan  of  improvement  is  for  maintenance  of  the  channel 
by  dredging. 

WOBK  PBIOB  TO  JUNE  30,  1896. 

For  work  prior  to  June  30, 1896,  see  pages  1426, 1427, 1428,  and  1429, 
Annual  Beport  for  1896. 

WOBK  OF  THE  PAST  YEAB. 

Work  under  the  joint  resolution  of  Congress,  approved  March  16, 
1896,  was  continued  and  completed. 

The  dredges  employed  were  the  Bismarck  and  the  Chas.  Fobes,  They 
are  both  "clam-shell"  dredges,  the  Bismarck  having  a  capacity  of 
bucket  of  10  cubic  yards  and  the  Chas,  Fobes  of  5  cubic  yards.  Both 
dredges  worked  day  and  night.  Dui-ing  the  year  the  Bismarck  removed 
523,^^  cubic  yards  and  the  Chas,  Fobes  406,144  cubic  yards,  a  total 
of  929,628  cubic  yards,  which,  together  with  1,148,294  cubic  yards  of 
material,  chiefly  very  soft  blue  mud  or  clay,  removed  by  the  contractor, 
the  Natiouiil  Dredging  Company,  of  Wilmington,  Del.,  up  to  June  30, 
1896,  makes  a  grand  total  of  2,077,922  cubic  yards  removed  under  the 
joint  resolution  of  Congress,  approved  March  16, 1896. 

The  following  averages  were  made  by  the  dredges  on  the  above 
work,  from  its  commencement  on  April  18, 1896,  to  its  completion  on 
September  5, 1896 : 

The  Bismarck  removed  1,147,825  cubic  yards,  being  an  average  of 
58,454  cubic  yards  ])er  week  and  10,628  cubic  yards  per  day  of  twenty- 
four  hours. 

The  Ohas.  Fobes  removed  930,097  cubic  yards,  being  an  average  of 
47,366  cubic  yards  per  week  and  8,612  cubic  yards  per  day  of  twenty- 
four  hours. 

By  limitation  of  contract,  the  funds  being  exhausted,  dredging  opera- 
tions were  suspended  on  September  5, 1896. 

The  result  obtained  under  this  contract  was  a  redredged  channel  from 
the  Mobile  Bay  light-house  on  Fowl  Biver  reefs,  on  Station  K,  down  to 
the  23-foot  curve  in  the  lower  Mobile  Bay,  giving  a  channel  of  variable 
width  and  23  feet  deep  at  mean  low  water  through  the  very  soft  mate- 
rial in  the  lower  bay,  where  shoaling  had  occurred  to  a  considerable 
extent,  and  making  the  entire  channel  from  the  wharves  at  Mobile  to 
the  Gulf  of  Mexico  available  for  navigation  by  vessels  of  23  feet  draft. 

The  act  making  appropriations  for  the  construction,  repair,  and  pres- 
ervation of  certain  public  works  on  rivers  and  harbors,  and  for  other 
purposes,  of  June  3,  1896,  contains  the  following: 

Improving  Mobile  Harbor,  Alabama :  For  mainteuance  of  the  channel  by  dredg- 
ing, $60,000. 
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On  December  28, 1896,  contract  was  entered  into  with  the  National 
Dredging  Oompany,  of  Wilmington,  Del.,  for  the  hire  of  dredging  plant, 
consistiDg  of  dredge  Ohas.  Fohes,  steam  tug  Mary  B.  Curtis,  three  scows, 
and  coaling  sloop  Captain  Ben,  to  be  paid  for  at  the  rate  of  9230  x)er 
day  of  eight  hours,  the  contractor  guaranteeing  to  remove  2,875  cubic 
yards  per  day. 

Work  was  commenced  under  this  contract  on  January  27, 1897,  and 
is  being  carried  on  June  30, 1897. 

The  dredge  was  placed  at  work  at  a  point  2,223  feet  south  of  Station 
30  (the  point  most  subject  to  complaint  by  pilots),  and  two  cuts  of  40 
feet-each  have  been  redredged  from  that  point  down  to  1,347  feet  south 
of  Station  36,  a  distance  of  14,964  feet,  the  cut0  being  located  160  and 
240  feet  westerly  to  the  line  of  stations  and  excavated  to  a  depth  of  23 
feet  at  mean  low  water. 

The  dredge  has  removed  384,658  cubic  yards  of  material,  very  soft 
to  slightly  stiff  mud,  mixed  with  a  little  decayed  shell,  and  the  con- 
tractor has  been  paid  for  129|  working  days,  which,  at  the  rate  of  $230 
per  day,  amounts  to  129,756.25,  making  the  cost  of  material  dredged 
7.74  cents  per  cubic  yard. 

At  the  close  of  the  fiscal  year  ending  June  30, 1897,  the  following  is 
the  condition  of  the  channel: 

Hilea. 

Less  than  23  feet  at  mean  low  water 20 

Leas  than  22  feet  at  mean  low  water 13 

Less  than  21  feet  at  mean  low  water 10 

Less  than  20  feet  at  mean  low  winter 4| 

While  the  length  of  channel  of  less  depth  than  23  feet  is  large,  it 
occurs  through  very  soft  material,  through  which  vessels  easily  plow 
to  a  depth  of  from  2  to  3  feet,  and  vessels  of  23  feet  draft  are  constantly 
passing  through  it  without  detention. 

The  steamer  Maud  has  removed  from  the  channel  during  the  year  all 
deadheads  visible. 

Two  maps  are  inclosed  herewith,  showing  present  condition  of  dredged 
channel. 

The  total  amount  expended  on  this  improvement  to  June  30, 1897,  is 
$2,183,161.32. 

Tabular  statement  ehowing  the  channel  a$  dredged  and  tie  oondiHim  June  SO,  1897, 


Dredged. 

Examinations 

* 

Locality. 

width. 

Central 
depth. 

Cross  section  at— 

Dis- 
tance 

be- 
tween 

sta- 
tions. 

Top 
width. 

Maximum  depth  in 
cross  section. 

June, 
1891. 

Jane, 
1896. 

Jane, 
1887. 

Station  0 

Feet. 

Fe4t. 

iDitial    point    at 
Diontliuf  Chick- 
aaabogue  Creek. 

South  of  initial 
point, 

0.50  mile 

Feet. 

2.040 
2,640 
2,640 
2,640 
200 
2,440 
2,640 

Feet. 
1.550 

956 

750 

800 

1,060 

1,070 

060 

LOSS 

Feet. 
15.9 

28.0 
21.8 
21.8 
18.9 
18.9 
21.8 
16.7 
16.5 
17.1 
16.4 
19.7 

Feet. 
15.6 

24.5 
24.8 
27.8 
26.1 
24.8 
24.4 
24.2 
23.4 
28.4 
22.3 
23.6 

Feet. 
15.7 

SitUonOtol 

17.1 

Station  1  to  2 t 

1.00  miles 

26.7 

Station  2  to  8 ; 

LSOmilev 

26.2 

Station  3to4 

120 

120 

120 

120 

160 

80 

80 

80 

23-24 
23-24 
23-24 
23-24 
23-24 
23-24 
23-24 

2. 00  miles 

26.0 

Station  4  to  A 

2.  D3  miles. ........ 

24.2 

Station  Ato5 

2. 50  miles 

25.7 

Station  6  to  « 

3. 00  miles 

23.4 

Station  6  to  7 

3. 50  miles 

2. 640         910 

240         890 

2,400         720 

1,210        700 

23.1 

Station  7  toB 

8. 54  miles 

83.8 

Stations  to 8 

4. 00  miles 

28.7 

Station  3  to  C 

4. 21  miles 

83.7 
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Tabular  statement  showing  the 'channel  as  dredged  and  its  condition  June  SO,  1897- 

Continued. 


LooAlity. 


Station  Cto9 

Station  9to  10 

Station  10  toD 

Station  D  to  £ 

Station  £  to  11 

Station  11  to  F 

Station  F  to  12 

Station  12  to  G 

Station  G  to  13 

Station  13  to  14 

Station  14  to  15 

Station  15  to  16 

Station  IGtoH 

StationHtol 

Statlonltol? 

Station  17  to  18 

Station  18tol» 

Station  19  to  20 

Station  20  to21 

Station  21  to  22 

Station  22  to 23., 

Station  23  to  24 

Station  24  to  25 

Station  25  to  26 

Station  26  to  27 

Station  27  to  2» 

Stotion28to29 

Station  29  to  30 

Station  30  to  31 

Station  31  to  32 

Station  32 1<}  33 

Station  33  to  34 

Station  34  to  35 

Station  35  to  36 

Station  36  lo  37 

Station  37  to  38 

Station  38  to  39 

Station  39  to40 

Station  40  to  J 

Station  J  to  41 

Station  41  toK 

Stations  to  L 

Station  L  to  42 

Station  42  to  43 

Station  43  to  44 

Station  44  to  45 

Station  45  to  46 

Station  46  to  47 

Station  47  to  48 

Station  48  to  49 

Station  49  to  50 

Station  50 to5l 

Station  51  to 52....* 

Station  52  to  53 

Station  53  to  54 

Station  54  to  55 

Station  55  to  56 

Station  56  to  57 

Station  57  to  58 

Station  58  to  59 

Station  59  to  60 

Station  60  to  61 « 

Station  61  toM 

Station  M  to  62 

Station  62  to  03 

Station  63  to  64 

Station  64  to  65 

Station  65  to66 

Station  66  toN 


Dredged. 


Width. 


Feet. 
80 
24(r 
240 
475 
475 
475 
280 
280 
280 
280 
280 
280 
280 
340 
340 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 
500 
600 
500 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 
200 
200 
200 
200 
200 
200 


Central 
depth. 


Feet. 

23-24 

23-24 

23-24 

23-24 

23-24 

23-24 

23-24 

23-24 

23-24 

23-24 

23-24 

23-24 

23-24 

23-24 

23-24 

23-24 

2a-24 

23-24 

23-24 

23-24 

23-24 

23-24 

23-24 

23-24 

23-24 

23-24 

23-24 

28-24 

23-24 

23-24 

'23-24 

23-24 

23-24 

23-24 

23-24 

23-24 

23-24 

23-24 

23-24 

23-24 

23-24 

23-24 

23-24 

23-24 

23-24 

23-24 

23-24 

23-24 

28-24 

23-24 

23-24 

23-24 

23-24 

23-24 

23-24 

23-24 

23-24 

23-24 

23-24 

23-24 

2.3-24 

23-24 

23-24 

23-24 

23-24 

23-24 

23-24 

23-24 

23-24 


Examination!. 


I 


Cross  section  at— 


S(ntth  of  inUidl 
poiftt— Continued. 


4. 50  miles... 
6. 00  miles... 
5.04mile8... 
5. 35  miles... 
5. 50  miles... 
5. 54  miles... 
6. 00  miles... 
6. 38  miles... 
6.50miles... 
7. 00  miles... 
7. 50  miles... 
8. 00  miles... 
8. 07  miles... 

8. 49  miles... 

8. 50  miles... 
9. 00  miles... 
9. 50  miles... 
10. 00  miles.. 
10. 50  miles.. 
11. 00  miles.. 
11. 50  miles.. 
12. 00  miles.. 
12. 50  miles.. 
13. 00  miles.. 
13. 60  miles.  . 
14. 00  miles.. 
14. 50  miles.. 
15. 00  miles.. 
15. 50  miles.. 
16. 00  miles.. 
16. 50  miles.. 
17. 00  miles.. 
17. 50  miles.. 
18. 00  miles.. 
18. 50  miles.. 
19.00  miles.. 
19. 50  miles.. 
20. 00  miles.. 
20.47mUes.. 
20. 50  miles.. 
20. 63  miles. . 

20. 80  miles.. 
21. 00  miles.. 
21. 60  miles.. 
22. 00  miles.. 
22. 50  miles. 
23. 00  miles.. 
23. 50  miles.. 
24. 00  miles.. 
24. 50  miles.. 
25. 00  miles.. 
25. 60  miles.. 
26. 00  miles.. 
26. 50  miles.. 
27. 00  miles.. 
27. 50  miles.. 
28. 00  miles. 
28. 50  miles.. 
29. 00  miles. . 
29. 50  miles. . 
30. 00  miles.. 
80. 50  miles.. 

80. 81  miles.. 
31. 00  miles.. 
81. 50  miles.. 
32. 00  miles.. 
32.50miles%. 
33. 00  miles.. 
33. 08  miles.. 


Dis- 
tance 

be-  * 
tween 

sta- 
tions. 


Feet, 

1,430 

2,640 

245 
1,650 

746 

233 
2,407 
2,034 

606 
2,640 
2,640 
2,640 

404 
2.228 
8 
2,640 
2,640 
2,640 
2,640 
2,640 
2,640 
2,640 
2,640 
2,640 
2.640 
2,640 
2,640 
2,640 
2,640 
2,640 
2,640 
2,640 
2,640 
2,640 
2,640 
2,640 
2,640 
2.640 
2,471 

169 

671 

918 
1,061 
2,640 
2,640 
2,640 
2,640 
2,640 
2,640 
2,640 
2,640 
2.640 
2,640 
2,640 
2,640 
2,640 
2,640 
2,640 
2,640 
2,640 
2,640 
2,640 
1,659 

981 
2,640 
2,640 
2,640 
2,640 

459 


Top 
widOi. 


Ifaximam  depth  in 
cross  section. 


Jane, 
189L 


Feet. 
670+ 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+! 
700+1 
700+ 
700+1 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700  f 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
700+ 
350 
870 
390 


Feet, 
21.3 
19.7 
17.6 
19.6 
19.9 
19.9 
21.8 
18.8 
18.8 
24.5 
24.6 
26.3 
26.3 
24.8 
24.8 
21.8 
25.0 
26.8 
16.9 
10.7 
1U.1 
16.6 
10.4 
16.1 
16.2 
17.9 
16.1 
16.2 
16.8 
16.6 
16.1 
16.1 
15.5 
15.7 
15.4 
15.6 
16.8 
16.4 
15.0 
15.0 
15.0 
14.6 
14.6 
14.7 
14.3 
18.4 
22.0 
22.8 
21.5 
21.6 
21.5 
19.0 
18.0 
13.0 
13.2 
18.7 
13.7 
14.4 
14.4 
14.4 
15.3 
16.1 
16.1 
16.2 
28.2 
22.3 
21.0 
22.9 
88.1 


June, 
1896. 


Feet, 
27.7 
27.8 
26.5 
27.0 
26.1 
26.9 
24.8 
27.9 
27.2 
24.1 
24.1 
25.1 
24.5 
25.0 
25.0 
25.2 
27.9 
25.2 
27.6 
24.6 
23.0 
23.0 
24.9 
23.9 
24.3 
25.8 
25.8 
24.6 
22.8 
22.9 
23.2 
23.0 
23.0 
23.4 
24.8 
28.5 
24.6 
24.5 
24.0 
23.2 
23.0 
22.4 
25.6 
26.0 
26.0 
25.6 
27.4 
24.6 
27.6 
25.3 
23.9 
24.8 
26.0 
26.4 
23.6 
26.7 
25.3 
23.6 
21.9 
21.8 
2L6 
21.8 
21.4 
22.9 
23.9 
27.9 
29.4 
26.8 
25.9 


Jnne, 
1897. 


FeU. 
26.8 
25l8 
25.9 
2S.8 
25.7 
S5.6 
34.5 
26.4 
25.8 
88.4 
38.4 
22.7 
22.1 
22.6 
22.6 
21.8 
22.5 
32.6 
22.6 
21.9 
2L1 
20.8 
31.4 
20.8 
3L6 
2L6 
2C.6 
21.6 
27.5 
28.8 
26.9 
27.7 
27.0 
27.6 
19.5 

3ai 

20.0 
20.4 
21.0 
22.0 
23.8 
22.2 
25. 0 
23.0 
21.9 
30.8 
20.7 
20.0 
19.5 
19.5 
19.5 
19.4 
20.0 
19.7 
19.7 
19.8 
20.8 
20.3 
20.7 
22.4 
28.0 
23.1 
28.1 
23.2 
36.2 
24.9 
38.6 
26.8 
36.8 
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Money  atatemenU 

July  1, 1896;  balance  unexpended $221,447.21 

Amount  appropriated  by  act  of  Jane  4, 1897 25, 000. 00 

246, 447. 21 
Jnne  30, 1897,  amoant  expended  during  fiBcal  year 190,808.53 

July  1, 1897,  balance  unexpended 55,638.68 

July  1, 1897,  outstanding  liabilities $73.10 

July  1, 1897,  amount  covered  by  uncompleted  contract 28, 601. 37 

28,674.47 

July  1, 1897;  balance  ayailable 26,964.21 


"  Amount  (estimated)  required  for  completion  of  existing  project  (main- 
tenance)  300,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1899  (maintenance) 200,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jane  4, 1897. 


Work  was  first  done  on  the  channel  leading  to  the  wharves  at  Mobile 
by  the  General  Government  in  1827. 
The  following  appropriations  were  made  by  Congress: 

May  20. 1826 $10,000.00 

March  2,  1829 20,000.00 

June  24,  1834 10,000.00 

March  3,  1835 v 17,997.60 

March  3,  1837 50,000.00 

July  7,  1838 50,000.00 

August  3,  1852 50,000.00 

207,997.60 
March  3, 1857  (Belief  claim) 20,833.08 

Total \ 228, 830. 68 

The  second  stage  of  improvement  was  entered  upon  in  1870.    This 
project  was  finished  in  1876,  under  the  following  appropriations: 

By  ace  of  Congress — 

July  11,  1870 $50,000 

March  3, 1871 50,000 

June  10,  1872 75,000 

March  3,  1873 100,000 

June  23,  1874 100,000 

March  3,  1875 26,000 

Total 401,000 

In  the  third  stage  of  improvement  work  was  done  under  appropria- 
tions as  follows: 

Jnne  18,  1878  (survey) $10,000 

March  3,  1879 100,000 

June  14,  1880 125,000 

March  3.  1881 100,000 

August  2,  1882 125,000 

July  5,  1884 200,000 

August  6,  1886 90,000 

Total 750.000 

Tbe  fourth  stage  of  this  work  was  begun  in  1888,  and  has  been  com- 
pleted. 
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Appropriations  have  beeu  made  as  fohowe: 

By  act  of  Congro—  - 

AnipiBt  11,  1888 ^250,  000 

September  19,  1890 '/. 360,000 

Jnly  13,  1892 T '„' 212,600 

Sundry  oivU  act,  March  3, 1893....\V.V.V. 500,000 

Snndry  civil  act,  August  18,  1894 390,000 

Sundry  civil  act,  March  2,  1896 291,800 

March  16, 1896 160,000 

June  3, 1896 60,000 

June  4, 1897 25,000 

Total 2,238,800 


AhBtraei  of  propo$aU  far  hire  of  dredging  plant  for  Mobile  Siver  and  Bag,  Alabama, 

opened  Veoember  19, 1S96, 


KsBie  and  addresa  of  Mdder. 


NAtlonftI  Dredffing  Co.,  Wilmington,  Del 

BittenhooBe  lioore  Dredging  Co.,  Mobile,  Ala. 


Hire  of 

dredging 

plant  per 

day. 


$230 
219 


To  remove 
each  day  of 
eight  hoora. 


ChiHe  vd». 
2.875 
2,500 


The  foUoiring  6ontract  is  in  force :  With  the  National  Dredginir  Company,  for  hire 
of  dredging  plant,  approved  February  16, 1897,  work  beginning  Feuruary  28, 1897,  and 
to  be  completed  when  the  amount  available  shall  have  been  exhausted. 


OOMMBRCIAL  0TATISTIOS. 


Comparative  etaiement  of  Itmber,  cotton,  etc,,  ehipped  to  foreign  and  coaetwiee  parte, 

[Compiled  firom  records  of  the  Mobile  Cotton  Exchange*] 


Articles. 


Lnmber. 
Timber. 
Shingles 
Staves . . 
Cotton.. 


1897. 


Tout, 

106,095 

191,772 

299 

107 

76,847 


1896. 


Ttmt. 
88,045 
129,021 
186 


52,090 


1896. 


Torn. 
83,557 
144,787 
825 


29,9a 


18M. 


Tons, 
107,246 
60,468 
2,259 


ft,  835 


Comparative  etatement  tabulated  from  information  furnished  by  the  United  States  custom- 

house. 


Description. 


Foreign.... 
Domestic  .. 

Total 


Entered. 


1897. 


464 

49 


1896. 


41S 
96 


613 


507 


Cleared. 


1897. 


491 

80 


521 


1806. 


418 
81 


494 


■  ••        •«  • 


I 

I 
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U 

Value  of  export$. 

Description. 

1897. 

1896. 

DoDftMiLio  ...............•............■.■••■••••■•>■••*>«•■■<>•••••'•■■••■>•••. 

$10,116,266 
15,022 

$6,965,876 

^ontiim. ....... - .---.----..---_-.. 

10,203 

• 

Total  .... 

10,131,288 

6,906,079 

Beceiptsfrom  all  sources. 


Description. 


DntieRon  importe 

ToDDA^e  tax 

Overtiuieof  offlcen 

Sale  of  old  material 

Finea,  penalties,  and  forfeitures 
Miscellaneous  onstoms  receipts. 

Storage 

Official  fees 

Total 


$20,058.60 

13,218.47 

235.00 

10.00 

38.00 

966.95 

109.30 

8,056.95 


37,752.27 


1896. 


$19,215.43 

11,701.76 

225.00 


27.71 

929.50 

125.00 

2,829.54 


86.053.94 


Omparative  statement  of  the  number  and  draft  of  vessels  passing  up  and  d<ncn  the 

dredged  channel. 


[Compiled  i^om  the  records  of  the  harbor  master.] 

Steamships.  * 

Square-rigged  yes- 
sels. 

Schooners. 

Total. 

Draft  in  feet. 

Up. 

Down. 

Up.          Down. 

Up. 
1897.  1896. 

Down. 

Up. 

Down. 

1897. 

180 
72 
20 
8 
7 
1 
2 

1890. 

253 

16 
10 
12 
11 

1 

1897. 

87 
25 
33 
19 

9 
14 
41 

8 
10 
16 
17 

5 

284 

1896. 

131 

32 

16 

24 

20 

16' 

38 

5 

3 

6 

9 

3 

303 

1897.  'l806.  1897.  1806. 

!        1 

1897. 

18 
7 

13 
8 

16 
9 

1896. 

"so* 

39 

20 

5 

1897.  >1896. 

1897. 

107 
37 
53 
31 
89 
35 
51 
31 
24 
46 
42 
20 

1886. 

Less  th:m  13 . . . 
13  to  14 

84 

40 

21 

11 

6 

3 

3 

08 
80 
30 
15 
5 
1 

2 
5 

7 
4 
14 
12 
10 
10 
13 
30 
25 
15 

8 
1 
5 
12 
15 
15 
20 
11 
23 
13 
34 
10 

79 

7 
94 

343 

112 

42 

19 

13 

4 

5 

358 

140 

46 

27 

16 

2 

"2' 

139 
68 

14  to  15 

60 

16  to  16 

56 

ietol7  

40 

17tol8 

31 

18  to  10 

58 

10  to  20 

1       2 

4 
1 

16 

20  to  21 

1 
1 

1 

1 
1 

28 

21to22 

19 

22  to  23 

43 

23  to  28.5 

22 

1 

1 

.  •  •  •  J- 

540 

691 

Total.... 

290 

309 

170 

181 

156     176 

80 

101 

76 

94 

516 

573 

Q  2. 

IMPROVEMENT  OF  BLACK  WARRIOR  RIVER,  ALABAMA,  FROM  TUSCA- 

LOOSA  TO  DANIELS  CREEK. 

The  Black  Warrior  Eiver  drains  a  large  section  of  north  Alabama, 
estimated  at  al)out  8,000  square  miles,  the  head  waters  of  the  smaller 
streams  reaching  nearly  to  the  Tennessee  liiver. 

Surveys  of  it  have  from  time  to  time  been  made,  the  most  extensive 
reaching  to  the  forks  of  the  Sipsey  and  Mulberry,  92^  miles  above  the 
city  of  Tuscaloosa.  At  Tuscaloosa  the  name  of  the  stream  changes  in 
the  appropriation  bills,  that  portion  above  the  city  being  called  the 
Black  Warrior  and  that  belo\^  the  Warrior.  The  river  is  subject  to 
frequent  and  rapid  rises,  and  its  discharge  varies  from  about  165  cubic 
feet  per  second  to  more  than  120,000  cubic  feet  per  second.  Along  its 
banks  are  found  large  and  valuable  deposits  of  coal,  aud  the  river  bot- 
toms are  rich  agricultural  lands.    It  has  never  been  navigable  except 
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at  very  high  stages,  owiug  to  the  Tuscaloosa  Shoals,  where  there  is  a 
fall  of  more  than  30  feet  ia  less  than  2  miles.  The  desire  to  ^et  the 
products  of  the  coal  mines  to  tide  water  was  the  great  cause  of  the 
improvement  undertaken,  and  on  January  12, 1896,  the  tirst  tow  of  coal 
passed  down,  reaching  tide  water  at  Mobile  on  January  30, 1890.  This 
small  tow  (one  barge)  was  the  subject  of  town  meetings  and  an  ovation 
at  each  town  as  it  passed.  It  was  looked  upon  as  the  first  visible  sign 
of  what  it  is  hoped  and  believed  will  be  the  source  of  prosperity  to 
this  section. 

An  act  of  May  23, 1828,  declared  the  Black  Warrior  Biver,  Alabama, 
free  from  all  tolls,  except  such  as  might  be  allowed  by  act  of  Congress 
(sec.  5244,  Rev.  Stat.,  ed.  of  1878,  p.  1016). 

The  following  examinations  and  surveys  have  been  made: 

1.  An  examination  and  partial  survey  of  the  river  from  Jjocust  Fork 
to  Tuscaloosa,  47^  miles,  in  1874.  (See  Report  of  Chief  of  Engineers, 
1875.) 

2.  A  survey  of  the  river  from  Tuscaloosa  to  the  forks  of  Sipsey  and 
Mulberry  in  1879.    (See  Report  of  Chief  of  Engineers,  1881.) 

3.  A  survey  of  the  river  from  Tuscaloosa  to  the  Mulberry  and  Locust 
forks,  a  distance  of  47}  miles,  in  1895.  (Published  in  House  Ex.  Doc. 
No.  259,  Fifty-fourth  Congress,  first  session.) 

All  plans  and  projects  for  the  improvement  of  this  river  have  con- 
templated the  use  of  locks  and  dams. 

After  the  tirst  appropriation,  by  act  of  July  5, 1884,  was  made,  which 
provided  that  the  improvement  should  extend  from  Tuscaloosa  to 
Daniels  Creek,  a  distance  of  15  miles,  a  project  was  proposed.  This 
project  proposed  the  use  of  locks  with  movable  dams  and  was  sub- 
mitted December  19, 1885.  The  plans  were  submitted  to  a  Board  of 
Engineer  Officers  which  met  in  Tuscaloosa  February  10,  1886.  This 
Board  modified  the  project  and  recommended  fixed  dams  with  increased 
lift.  ]^ew  plans  and  estimates  were  submitted  August  13, 1886,  and 
were  finally  approved  by  the  Board  with  slight  modifications  in  their 
report  of  April  2, 1887.  This  report  received  the  approval  of  the  Chief 
of  Engineers  May  19, 1887. 

The  approved  project  was  to  construct  five  locks  and  fixed  dams 
with  a  total  lift  of  52  feet.  The  locks  were  to  be  52  feet  clear  width, 
322  feet  long  between  hollow  quoins,  available  length  285  feet,  and  to 
have  a  depth  of  6^  feet  on  miter  sills.  The  locks  were  to  be  built  with 
iron  gates  and  of  rock  found  in  the  vicinity.  The  dams  were  to  be  of 
the  rock- fill  type.  The  estimated  cost,  on  the  basis  of  ten  hours  for  a 
day's  labor,  was  $741,640.  This  will  have  to  be  increased,  as  a  day's 
labor  is  now  by  law  eight  hours. 

Work  was  begun  in  March,  1888,  and  has  been  carried  on  continu- 
ously since  with  the  exception  of  a  suspension  from  September  1  to 
October  20, 1890,  caused  by  exhaustion  of  funds. 

At  this  time  three  locks  and  dams  have  been  completed  and  are  now 
being  used  commercially.  A  small  shoal  below  the  first  lock  has  been 
partially  removed  to  the  depth  required  to  give  6  feet  depth  when  the 
locks  and  dams  are  built  on  the  lower  river. 

The  rock  used  in  the  construction  of  Lock  Ko.  1  was  obtained  from  a 
quarry  on  shore,  but  for  Locks  2f  os.  2  and  3  the  rock  was  taken  from  the 
bed  of  the  river.  This  last  bed  was  uncovered  by  the  cofierdam  of  Lock 
No.  3,  and  was  found  of  superior  quality. 

The  site  for  Lock  No.  4  has  been  purchased,  and  that  for  the  site  of 
the  abutment  is  now  being  negotiated  for.    A  quarry  of  suitable  stone 
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for  the  building  has  been  located  and  the  stone  examined.    The  site  for 
lock  hoase  and  yard  for  stonecutting,  storehouses,  etc.,  has  been  leveled. 

Money  statement 

July  1,  1896,  balance  unexpended $28,870.98 

June  30,  1897,  amount  expended  during  fiscal  year 8, 868. 74 

July  1,  1897,  balance  unexpended 20,002.24 

July  1, 1897,  outstanding  liabilities 84.88 

July  1, 1897,  balance  available 19,917.36 

{Amount  (estimated)  required  for  completion  of  existing  project 190, 500. 00 
Amountthat  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1899  190, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  i,  1897. 


The  following  appropriations  have  been  made: 

By  act  of— 

July  5,  1884 $50,000 

Augusts,  1886 56,250 

August  11,  1888 100,000 

September  19,  1890 150,000 

July  13,  1892 200,000 

August  18,  1894 37,500 

June  3,  1896 10,000 

Total 603,760 

I  ax)pend  the  report  of  Assistant  Engineer  B.  0.  McOalla,  jr. 


REPORT  OF  R.   C.  M'GALLA,  JR.,  ASSISTANT  EKGnTBER. 

Tuscaloosa,  Ala.,  July  1, 1897, 

Major:  I  have  the  honor  to  report  the  following  operations  on  Black  Warrior 
River  iuiprovement  during  iiscal  year  ending  June  SS,  lo97 : 

GBNBRAL  CHARACTERISTICS. 

The  term  "Black  Warrior  River,"  in  the  appropriation  hills,  is  applied  to  all  that 
portion  of  the  stream  extending  above  the  city  of  Tuscaloosa  to  its  head  waters  in 
iiorthem  Alabama.  Forty-seven  and  one-half  miles  above  Tuscaloosa  the  Mulberry 
aud  Locust  forks  come  together  to  form  the  main  river.  These  streams  are  known 
locally  as  Big  Warrior  and  Little  Warrior,  respectively.  Ninety-two  and  one-half 
nnlcs  above  Tuscaloosa  the  Sipsey  Fork  joins  the  Mulberry  Fork.  Other  tributaries 
are  small.  All  of  tliese  streams  now  through  narrow  valleys  inclosed  by  steep  hills 
and  perpendicular  rock  bluffs.  They  have  a  rapid  fall  and  are  composed  at  low 
water  of  a  series  of  pools,  connected  at  frequent  intervals  by  wide,  shallow,  rock 
rapids,  where  the  falls  are  concentrated.  The  most  serious  impediment  to  improve- 
ment is  Squaw  Shoals,  on  the  main  river,  about 25  miles  above  Tuscaloosa,  where 
there  is  a  full  fall  of  about  41  feet  in  less  than  4^  miles. 

These  streams  split  the  great  Warrior  coal  basin  in  twain  and  have  long  been 
regarded  by  the  people  of  this  section  as  the  ultimate  highway  for  the  minerals  and 
manufactures  of  Alabama  to  the  sea.  Violent  floods  occur  during  the  winter  and 
spring,  which  run  off  very  quickly,  carrying  with  them  immense  quantities  of  drift- 
wood. The  only  practicable  method  oi  improving  this  section  of  the  river  is  by 
means  of  locks  and  dams. 

PREVIOUS  IMPROVEMENT. 

The  project  for  improving  the  Black  Warrior  River  above  Tuscaloosa,  as  adopted 
by  CongresH,  contemplates  the  opening  of  the  river  for  a  distance  of  15  miles  only, 
irom  Tuscaloosa  to  the  mouth  of  Daniels  Creek,  by  means  of  locks  and  dams  afford- 
ing 6  feet  navigable  depth  throughout  the  year,  and  a  total  lift  of  52  feet. 
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On  April  23, 1888,  proposals  for  the  oonfitrnction  of  Lock  No.  1  were  opened.  These 
were  rejected  as  being  too  hij^fa,  and  authority  was  obtained  for  prosecuting  the 
improvement  by  means  of  hired  labor  and  the  purchase  of  materials  and  supplies  by 
contract  as  far  as  possible.  Under  this  system  work  was  begun  in  May,  1888.  Three 
locks  and  dams  were  built,  with  a  total  lift  of  33  feet,  overcoming  the  falls  at  Tusca- 
loosa and  giving  slack- water  navigation  into  the  lower  edge  of  the  Warrior  coal 
fields,  thus  moving  the  head  of  navigation  9  miles  upstream. 

These  locks  were  opened  for  traffic  in  November,  1895,  and  since  July  1,  1896,  have 
been  operated  and  ninintained  under  the  general  law,  having  cost  a  total  of  about 
$575,0(X),  including  surveys,  channel  work  between  locks,  Mobile  office  expenses,  and 
other  items.  (Ju  July  1,  1896,  the  total  of  appropriations  for  this  improvement 
amounted  to  $603,750,  and  it  was  estimated  that  the  project  could  be  completed  bv 
a  further  appropriation  of  $190,500. 

The  total  cost  of  the  locks  and  dams  proper,  not  including  Mobile  office  expenses, 
amounted  to  $541,215.57,  and  may  be  itemized  as  follows: 

Look  and  Ahutmeni  yo.  1, 
[Look  mMonry,  1,792  onbio  yards;  abatment  masonry,  826  cnbio  yards.] 


Item. 


Stone  qtisrried cnbic  yards.. 

Stoneoat do — 

Hasonry  hdd,  including  cement do. . . . 

Earth  ezoavation do ... . 

Bock  ezoavatlon do 

Barth  filling do 

Bock  filling do.... 

Paving,  12  inches  thick square  j'ards.. 

Turfing do 

Gates  and  valves 

Cofibrdam  and  pumping 

Handling  and  hauling 

Boats  and  buildings 

Track  and  roads 

Tools  and  plant 


Engineering  and  superintendenoe 
Incidentals 


Total. 


Quantity. 


10,087 
3,530 
10.087 
10,809 
a,  778 
4,500 
2,500 
6,774 
8,182 


Cost. 


$34,400.06 
87,637.27 
25, 474. 07 
8,016.00 
5,014.88 
1,145.65 
1,238.08 


2, 100. 52 
12,010.50 

8,555.54 
20, 278. 22 

4,518.44 
10, 882. 20 
28, 535. 18 
10.404.00 

6,771.01 


221,078.00 


Rate  per 
unit. 


$3,410+ 

10. 66-2+ 

2.525+ 

.279+ 

1.337+ 

.254+ 

.405+ 


.223+ 


Dam  No.  1. 
[Bam  10  feet  high,  880  feet  long,  and  21  ftst  width  of  hase.] 


Lumber  and  iron feot  B.  M.. 

Carpenter  work do.... 

Stone  quarried cubic  yards . . 

Stone,  rough  dressed do.... 

Masonry  laid,  dry  rubble do 

Enrth  excavation do 

Filline  above  dam do ... . 

Handling  and  hauling 

Track  and  roads 

Engineering  and  superintendenoe 

Inddentals 


Total. 


86,238 

86,2.38 

1,467 

860 

1,467 

320 

502 


$1,010.65 

336  30 

5, 00 ).  00 

1, 050. 41 

1,243.11 

60.04 

425.00 

465.22 

100.13 

477.04 

143.73 


10,878.62 


♦27.880+ 

0.2j»0+ 

3.410+ 

2.042+ 

.847+ 

.182+ 

.846+ 


Quidt  CHh  No.  1. 
[Guide  crib  20  fleet  10  inches  high,  00  feet  long,  and  11  feet  8  inches  wide.] 


Lumber  and  iron feet  B.M.. 

Carpenter  work do 

Filling  rock cubic  yards.. 

Total 


84,453 

84,453 

1,640 


0470.40 
280.07 
667.51 

1,276.08 


$13,053+ 

6.039+ 

.346r 
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Look  and  Abutment  No.  $, 
[Look  masoniy,  10,723  obUo  yards;  abatment  masonry,  660  onbio  yards.] 


Item. 


Stone  quarried ...cnbio yards.. 

Stone  oat do.... 

Masonry  laid,  inclnding  cement do.... 

^rtb  excavation do.... 

Kock  excavation do — 

Earth  filling do 

Paving,  12  inches  thick sqnare  yards.. 

Turiing ; do.... 

Gates  and  valves 

Cofferdam  and  pumping 

Handling  and  hauling 

Boats  and  buildings 

Track  and  roads 

Tools  and  plant 


Quantity. 


Engineering  and  superintendence 
Inudentals 


Total. 


U,282 
3,605 

11,282 
6,376 
941 
6,552 
8,867 
1,021 


Cost. 


$16,60ai4 

25,744.53 

21,330.53 

1, 636. 01 

005.57 

],85L86 


2,080.62 

0,608.45 

2,402.10 

10,002.62 

3,441.87 

9,867.23 

22, 512. 68 

13,841.16 

5,507.40 


140,880.67 


Bate  per 
unii. 


$1,468+ 
7. 161+ 
1.890+ 

.287+ 
L057+ 

.206+ 


.217+ 


Dam  No.  t. 
[Dam  13  feet  high,  410  feet  long,  and  24  feet  width  of  base.] 


Lumber  and  iron feetB.  M.. 

Carpenter  work do.... 

Stone  quarried cubic  yards.. 

Stone, rough  dressed do.... 

Masonry  laldi^dry  rubble do.... 

Earth  excavation do.... 

Tilling  above  dam ., do.... 

Cement 

Handling  and  hauling 

Track  and  roads 

Tools  and  plant 

Sneineering  and  superintendence 

Jn^dentals 


Total. 


53,556 

53,556 

3,646 

373 

3,646 

860 

607 


1850.91 
881.80 

8,350.85 
631.87 

1,868.20 
45.86 
401.09 
135.00 
586.54 
106.48 
964.03 

1,081.62 
497.61 


10,902.25 


$15,888+ 
7.128+ 
.919+ 
L692+ 
.512+ 
.127+ 
.662+ 


Chiide  CHh  No.  IS. 
[Quids  erib  28  feet  8  inches  high,  90  feet  long,  and  11  feet  6  inches  wid*.] 


Lumber  and  iron feetB.M.. 

Carpenter  work do — 

Filungrook oubio  yards.. 


Total. 


33,100 

33,100 

1,105 


$410.80 
226.17 
268.88 


$12,678+ 

6.831+ 

.238+ 


900.85 


Look  and  Abutment  No.  S. 
[Look  masonry,  10,885  cublo  yards;  abutment  masonry,  630  oubie  yards.] 


Item. 


Stonequarried cubic  yards.. 

SUmecut do.... 

Masonry  laid,  including  cement ^ do.... 

Earth  excavation do.... 

Kock  excavation do 

Earth  filling do — 

Paving,  12  inches  thick square  yards.. 

Gates  and  valves 

Handling  and  hauling 

Boats  and  buildings 

Track  and  roads 

Tools  and  plant 

Engineering  and  superintendence 

Incudentals 


Quantity. 


11,415 
3,907 

11,415 
8,529 
2,500 
7,406 
7,036 


Total 


Cost. 


$18,923.33 

24,057.88 

20,601.00 

910.85 

2,501.68 

2,156.41 

066.43 

9,919.30 

8,510.01 

3, 445. 21 

2,022.80 

17,852.08 

18,892.26 

5,712.64 


Bate  per 
unit. 


$1,657+ 

6.018+ 

1.812+ 

.257+ 

1.000+ 

.287+ 

•  187+ 


181,561.47 
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Dam  No,  S, 
[Dun  15  feet  high,  650  feet  long,  and  26  feet  width  of  bMe.] 


Lnmber  Mid  iron feet  B.M.. 

Carpenter  work do.... 

Stone  quarried cubic  yards. . 

Btone,  rongh  dreesed do. . . . 

Masonry  laid .  dry  nibble do — 

Filling  above  dam do.... 

Cement. 


Handling  and  hauling 

Track  and  roads 

Tools  and  plant 
Eu 


luo: 


gineering 
udentals. 


and  superintendence 


Total 


03.759 

93,759 

6,130 

8»3 

6,130 

1,444 


$1,274.55 

089.77 

4, 153. 50 

1, 403. 10 

1,916.10 

868.86 

135.00 

1,108.34 

635.48 

2, 608. 77 

1, 278. 22 

145.15 


$13,593+ 

7.356+ 
.677+ 

1.171- 
.312+ 
.601- 


16, 336. 83 


Guide  Crib  No.  $, 
[Guide  crib  28  feet  8  inches  liigh,  00  feet  long,  and  11  feet  6  inches  wide.] 


Lumber  and  iron feetB.M.. 

Carpenter  work do — 

Filling  rock cubic  yards.. 


Total 


33,109 

33.109 

1,090 


1468.07 
417.05 
603.58 


1,890.50 


$14,164- 

11623+ 

.462+ 


SUMMABY. 

Cost  of  Lock  No.  I $233,234.50 

Cost  of  Look  No.  2 158,692.27 

Cost  of  Look  No. 8 149,288.80 


Total 641,215,57 

Lock  No.  3  waa  built  last,  and  is  a  considerable  improvement  on  the  other  two 
locks  as  to  quality  of  masonry  and  general  workmanship.  This  lock  also  containB 
more  masonry  and  the  dam  is  much  larger  and  longer  than  the  others,  yet  thej 
were  built  for  less  money  than  the  other  locks  and  dams.  This  is  due,  I  think,  t« 
very  favorable  conditions  and  rapid  prosecution  of  the  work.  The  masonry  waft 
beg^nn  on  June  15;  1893,  and  the  lock  walls  proper  were  finished  on  November  8)  1893. 
The  entire  masonry  of  the  lock  waH  completed  ready  for  the  gates  and  valves  on 
December  26, 1893. 

Analyzing  the  cost  of  look  and  abutment  Ko.  3  gives  percentages  as  follows: 


Percent 


$910.85 
966.43 


Earth  excavation *. 

Paving 

Track  and  roads 2,022.80 

Earth  filling I      2,156,41 

"-     ■  2,501.68 

3. 445. 21 

5,712.64 

8, 510. 01 

9, 919. 30 

13, 892. 26 

17.852.06 

18,928.88 

20.601.09 

24,057.88 


Rock  excavation. 

Boats  and  buildings 

Incidentals 

Handling  and  haaliug 

Gates  and  valves 

Engineering  and  superintendence. 
Tools  and  plant , 

Suarrying 
enientand  laying  stone 

Btonecutting 


Total 


131,561.47 


1.5 

1.6 

1.9 

2-6 

ii 

6.5 

7.4 

10.6 

13  fi 

14.4 

15.8 

18.3 

iV 


Deducting  the  following  items,  which  do  not  properly  enter  into  the  cost: 

Earth  excavation I910.J 

Bock  excavation 2,501.w 

Earth  flUing 2,158.41 

Paving 966.g 

Gates  and  valves 9,918.30 

Lock  tender's  house ^ 1,705<» 

18, 159.  B 

leaves  a  total  cost  for  fi rat- class  uiasonry  proper  as  follows:  11,415  cnbic  yards 
$113,401.54,  or  $9,934+  per  cubic  yard. 
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Analyzing  cost  of  Dam  No.  3,  giYOB  percentages  as  follows: 


Ceoidnt 

Incidentals 

Track  and  roade 

Carpenter  work 

'Filling  above  dam 

Handfing  and  hauling 

Litirober  and  iron 

Engineering  and  eaperintendence. 

Pressing  stone 

Laying  stone 

Tools  and  plant 

Quarrying 


Total. 


Cost. 

Per  cent. 

$135. 00 

.8 

146. 15 

.9 

635.48 

8.9 

689.77 

4.2 

868.35 

6.3 

1,168.34 

7.2 

1, 274. 56 

7.8 

1, 278. 22 

7.9 

1. 403. 10 

8.6 

1,910.10 

11.7 

2,668.77 

16.3 

4, 153. 50 

25.4 

16,336.83 


100 


Dedacting  the  following  items,  which  do  not  properly  enter  into  the  cost  of  masonry : 

Lumber  and  iron $1,274.56 

Carpenter  work 689.77 

Filling  above  dam 868.85 

Cement 135.00 


2,908.17 


leaves  a  cost  for  dry  rnbble  dam  masonry  proper  as  follows:  6,180  cnhic  yards, 
$13,3G8.66,  or  $2,180+  per  cubic  yard. 

No  expense  is  charged  against  Lock  No.  3  for  cofferdam  and  pnmping,  because  the 
lockpit  was  self-draining  during  construction,  and  the  cofferdam,  which  was  simply 
a  deflecting  dike,  had  been  previously  built  to  protect  the  river  quarry  and  ^as 
charged  to  the  cost  of  quarrying  stone.  It  will  be  noticed  in  the  tables  of  cost  of 
the  three  locks  that  stonecutting  is  the  most  costly  item  of  construction.  Masonry, 
tools  and  plant,  and  quarrying  come  next.  It  is  thought  that  in  building  future 
locks  the  cost  of  stonecutting  can  be  much  reduced  by  purchasing  and  operating  a 
stone  sawing  plant. 

The  bulk  of  the  stone  nsed  in  building  these  locks  and  dams  was  obtained  from 
a  quarry  in  the  bed  of  the  river  below  Lock  No.  3.  About  7  acres  of  the  river  bed, 
including  the  site  of  Lock  No.  3,  were  exposed  by  a  wing  dam  and  training  wall. 
Tracks  were  laid  on  an  incline  down  the  river  bank  into  this  space,  and  an  excellent 
quality  of  light-gray  sandstone  was  quarried  from  an  area  of  several  acres  to  a 
depth  of  12  to  18  feet.  Seepage  water  was  controlled  by  two  3-inch  pulsometers, 
and  quarrying  was  confined  to  the  low- water  season,  the  excavation  being  pumped 
out  after  each  flood. 

There  was  no  stripping,  and  the  total  cost  of  qnarrying  was  about  $1.35  per  cubic 
yard. 

During  1895  a  thorough  survey  of  the  river  was  made,  at  a  cost  of  $2,354.36,  from 
the  month  of  Daniels  Creek.  15  miles  above  Tuscaloosa,  to  the  confluence  of  the 
Mulberry  and  Locust  forks,  47^  miles  above  Tuscaloosa;  and  it  was  estimated  that 
eight  locks  and  dams,  at  a  total  cost  of  $1,750,000,  would  be  required  to  afford  a 
navigable  depth  of  6  leet  throughout  the  year  on  this  portion  of  the  river.  This 
latter  project  has  not  yet  been  adopted  by  Congress. 


KAVIOATION  AND  COMMBRCB. 

The  Tuscaloosa  locks  were  opened  for  traffic  on  November  18, 1895,  and  the  first 
commercial  use  of  them  was  made  on  November  23, 1895,  by  the  passing  down  through 
Locks  Nos.2  and  3  of  a  40*  ton  barge  of  coal,  from  the  Tide  Water  mine  for  the 
Tuscaloosa  market.  Since  tiiat  time  the  market  price  of  coal  in  Tuscaloosa  has 
been  reduced  from  30  to  50  per  cent  by  the  traffic  through  these  locks. 

Navigation  is  confined  entirely  to  the  improved  portion  of  the  river,  9  miles  in 
length.  The  pool  above  Lock  No.  3  is  7  miles  long,  500  to  700  feet  wide,  has  a  mini- 
mum  depth  of  7^  feet  at  low  water,  and  affords  storage  room  for  an  unlimited  num- 
ber of  barges.  Three  coal  mines  and  a  large  sawmill  are  developing  upon  this  portion 
of  the  river  as  a  direct  result  of  the  building  of  the  locks.  Excellent  long-leaf 
pine,  suitable  for  building  barges,  is  found  in  largo  quantities  near  the  river  and  is 
now  being  rafted  down  to  the  mill  above  Lock  No.  3. 

Tbe  mines  are  sufficiently  developed  for  an  aggregate  output  of  at  least  300  tons  per 
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day  and  are  dependent  entirely  upon  the  river  for  transportation.  Two  towing  com- 
panies are  preparing  to  handle  this  business  to  Mobile  next  season^  and  I  think  the 
prospect  is  fair  for  considerable  coal  traffic  through  the  locks  next  printer.  The  coal 
IS  of  a  quality  that  compares  favorably  with  many  other  Alabama  coals.  The  mill 
ifl  dependent  entirely  upon  the  river  for  logs,  but  ib  putting  in  a  railroad  track  and 
will  ship  lumber  by  rail  or  river.  Its  capacity  is  to  be  40,000  feet  B.  M.  per  day, 
and  it  will  cut  long  lengths  suitable  for  barge  building.  1'hc  most  suitable  size  for 
coal  barges  on  this  river  is  probably  24  feet  beam  by  140  feet  long  and  7  feet  deep, 
with  a  capacity  of  about  500  tons  on  6- foot  draft.  Four  such  barges  could  be  passed 
through  tne  locks  at  one  lockage,  6  could  probably  be  handled  between  Tuscaloosa 
and  Demopolis  on  a  fair  stage  of  water,  and  15  to  20  might  be  handled  in  one  tow 
below  Demopolis  when  the  drawbridges  are  remodeled. 

HECBNT  OPERATIONS. 

On  October  1, 1896,  Mr.  P.  C.  Boudousquie  began  getting  up,  under  my  direction, 
a  complete  set  of  plans  of  Locks  Nos.  1,  2,  and  3,  and  he  has  worked  very  faithfully 
since  that  time.  Ten  sheets  showing  Lock  No.  1,  with  details  complete ;  two  sheets 
of  Lock  No.  2,  showing  plan  and  cross  sections  of  lock  walls,  and  two  similar  ^eets 
of  Lock  No.  3  will  be  ready  for  publication  in  time  for  the  Annual  Report.  This 
work  was  rendered  necessary  by  a  number  of  departures  during  construction  from 
the  original  plans,  no  perfect  record  of  which  were  on  file. 

Two  acres  for  the  site  of  Lock  No.  4,  on  the  east  bank  of  the  river,  9  miles  above 
Tnscaloosa,  have  been  purchased  from  the  Tide  Water  Coal  Company,  at  a  cost  of 
$60.  Negotiations  are  pending  with  the  Blair  Coal  Company  for  the  purchase  of 
i^  acres  on  the  opposite  bank  for  the  site  of  the  abutment,  but  have  not  yet  been 
concluded. 

During  the  month  of  February,  1897,  the  country  surrounding  the  site  of  Lock 
No.  4  was  thoronehly  prospected  for  a  quarry,  which  was  finally  located  on  the  bank 
of  the  river,  1,700  feet  above  the  lock  site.  Here  is  found,  in  vast  quantity,  a  most 
excellent  quality  of  light-blue  sandstone  that  will  make  ver^  handsome  masonry. 
The  stone  lies  in  four  ledges,  aggregating  about  40  feet  in  thickness.  It  rifts  and 
works  well,  can  be  quarried  very  cheaply,  and  the  stripping  above  it  is  quite  mod- 
erate. A  number  or  locks  can  be  built  irom  this  quarry.  A  track  can  be  laid  to 
Lock  No.  4,  and  for  other  locks  the  stone  can  be  loaded  direct  from  the  quarry  on 
barges  and  thus  transported  cheaply.  A  number  of  6-inch  specimen  cubes  of  this 
stone  have  been  prepared,  the  six  faces  being  dressed  in  different  manners,  and  are 
now  at  this  office. 

During  March^  April,  May,  and  a  few  days  of  June,  1897,  a  pathway,  which  will 
eventually  be  widened  for  tracks,  was  graded  from  the  quarry  to  the  lock  site,  and 
a  yard  5  feet  above  high  water  was  graded  at  the  lock  site  for  the  lock  tender's 
house  and  construction  houses.  This  work  was  all  done  by  one  overseer  and  a  sraall 
force  of  laborers,  and  may  be  itemized  as  follows : 

Earth  excavation :  Cnbio  yardA. 

Prospecting  for  quarry 760 

For  pathway 170 

For  lock  yard 4,623 

Rock  excavation : 

For  lock  yard 1,257 

On  June  5,  1897,  all  work  at  Lock  No.  4  was  abandoned  indefinitely,  as  the  force 
there  employed  was  needed  for  channel  work  at  Tuscaloosa,  and  the  funds  available 
were  entirely  inadequate  for  beginning  the  construction  of  a  lock.  A  gauge  at  Lock 
No.  4  has  been  read  daily  at  7  a.  m.  since  February  1, 1897,  and  this  will  be  continued. 

FINAL  REMARKS. 

On  February  4, 1897^  the  chairman  and  four  other  members  of  the  Committee  on 
Rivers  and  Harbors  or  the  House  of  Representatives  inspected  the  improved  portion 
of  the  river  and  the  coal  mines  developing  thereon.  They  expressed  themselves  as 
gpreatly  pleased  with  what  they  saw  and  stated  that  they  considered  the  project  one 
of  great  worthiness  and  great  future  importance.  They  expressed  themselves  as 
being  in  favor  of  pushing  the  general  scheme,  especially  that  portion  below  Tusca- 
loosa, rapidly  to  completion. 

Very  respectfully,  your  obedient  servant, 

R.  C.  McCaixa,  Jr.,  AiiUiamt  Engime&t. 
Mi^.  William  T.  Rossell, 

Corps  of  Engineers,  17.  8.  A* 
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Q3. 

OPERATING  AND  CARE  OF  LOOKS  AND  DAMS  ON  BLACK  WARRIOR  RIVER, 

ALABAMA. 

OPERATION. 

A  lock  master,  tbree  lock  bands,  and  three  assistant  lock  hands 
were  appointed  and  installed  on  July  1, 1896,  and  since  that  date  the 
locks  have  been  operated  and  maintained  under  the  general  law. 

But  one  accidental  interruption  to  traffic  occurred  during  the  year, 
the  steamer  Ottawa  being  detained  in  Lock  Ko.  1  twenty-one  hours, 
from  5  p.  m.  March  31,  to  2  j).  m.  April  1, 1897,  owing  to  Inability  to 
close  one  of  the  lower  gates,  due  to  mud  deposited  against  miter  sill 
during  a  protracted  flood.  The  mud  was  finally  scraped  away  suffi- 
ciently to  close  the  gate,  and  the  steamer  was  then  locked  through. 

During  October,  1896,  the  pool  above  Lock  No.  3,  7  miles  long,  was 
lowered  in  response  to  a  petition  of  mine  owners  and  others  interested, 
who  wished  to  do  certain  work  about  their  tipples,  which  could  not  well 
be  done  under  water.  The  lowering  of  the  pool  was  begun  on  October 
3, 1896,  by  erecting  Lock  Ko.  3  needle  dam,  lashing  all  the  gates  open, 
then  regulating  a  gap  in  needle  dam  so  as  to  lower  the  pool  gradually. 
The  pool  was  lowered  a  total  of  5^  feet  by  October  9, 1896,  and  flowed 
to  remain  so  until  October  17,  1896,  when  needle  dam  was  again 
erected,  and  the  pool  began  refilling.  On  October  21, 1896,  Lock  "So,  3 
was  reopened  for  traffic.  The  pool  rose  slowly  until  Noveinber  1, 1896, 
when  the  water  began  running  over  crest  of  dam. 

MAINTENANOB. 

During  July,  1896,  the  house,  outhouses,  and  fence  at  Lock  No.  1, 
which  were  8  years  old,  were  thoroughly  repaired  and  repainted.  A 
well  for  drinking  water  was  dug,  curbed,  and  covered  with  a  shed  at 
Lock  No.  3,  there  being  no  spring  water  near  enough.  At  Locks  Nos. 
1  and  2  spring  water  is  available. 

Six  curtain  valves,  which  had  been  in  use  about  two  years  at  Lock 
No.  1,  became  unserviceable  from  wear.  The  original  mats  were  one- 
fourth  of  an  inch  thick.  One  was  of  sheet  rubber  and  the  other  five 
were  of  asbestos  rubber  cloth.  The  rubber  mat  was  in  mudi  worse 
condition  than  any  of  the  others,  and  the  valves'  were  repaired  by  sub- 
stituting for  the  old  mats  new  ones  of  asbestos  rubber  cloth  one-half 
inch  thick.  Six  duplicate  valves  were  built  and  substituted  for  the 
repaired  ones,  which  were  stored  away  to  be  used  in  case  of  an  emer- 
gency. TBe  new  valves  operate  nicely  and  are  very  tight.  They  were 
completed,  and  the  last  one  hung  in  place  during  December,  1896.  No 
serious  trouble  has  occurred  so  far  with  the  cast-iron  balanced  valves. 

During  the  spring  floods  of  1896  two  small  breaches  were  made  in 
the  'downstream  fa(;e  of  Dam  No.  3,  by  saw  logs,  which  were  caught 
and  held  several  days  by  the  severe  <^back  lash,"  and  acted  as  batter- 
ing rams  against  the  structure. 

It  was  decided  to  overhaul  and  repair  all  the  dams,  and  fasten  the 
downstream  face  stonCvS  together  with  dowel  pins.  This  work  was 
begun  on  September  8, 1896,  and  completed  on  December  16, 1896,  a 
derrick  boat,  steam  derrick,  steam  drill,  20-horsepower  boiler,  and  boiler 
barge  being  used  for  the  purpose. 

fi^pairs  to  Dam  No.  1  consisted  of  replacing  all  loose  stones,  drilling 
774  holes,  and  putting  in  774  dowel  pins,  1^  to  1^  inches  in  diameter  and 
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18  to  30  inches  long,  and  bammeriug  off  the  top  corner  of  face  stones, 
80  that  they  present  a  round  instead  of  a  square  corner  to  the  blows  of 
drift. 

Repairs  to  Dam  No.  2  consisted  of  replacing  all  loose  stones,  drilling 
851  holes,  and  pntting  in  851  dowel  pins,  1^  inches  in  diameter  and  18  to 
24  inches  long,  and  hammering  off  the  top  corners  of  face  stones. 

liepairs  to  Dam  No.  3  consisted  of  tearing  out  and  thoroughly 
rebuilding  both  breaches,  replacing  all  loose  stones,  drilling  1,570  holes, 
and  putting  in  1,570  dowel  pins,  1^  inches  in  diameter  and  18  to  24  inches 
long,  and  hammering  off  the  top  corners  of  the  face  stones. 

There  are  two  of  the  dowel  pins  in  each  face  stone,  one  near  each 
end  of  the  stone.  The  pins  are  generally  a  driving  fit  for  the  holes, 
are  driven  through  the  top  stones,  and  reach  9  inches  into  the  stone 
underneath;  so  that  each  stone  is  secured  by  four  pins,  two  from  above 
in  the  back  of  the  stone,  and  two  through  the  front  of  the  stone  into 
those  underneath.  It  will  be  difficult  for  individual  stones  to  move 
now  without  all  going  together,  and  the  dams  are  thought  to  be  safe 
under  all  ordinary  conditions. 

During  December,  1896,  the  needle  damB  at  Locks  Nos.  1  and  2  were 
ere(tted,  upper  bays  emptied,  and  upper  valves  overhauled.  This  left 
the  locks,  valves,  and  dams  in  excellent  condition  for  the  winter  traffic, 
repairs  of  all  kinds  being  completed. 

Tlie  leakage  under  all  of  these  dams  was  about  150  cubic  feet  "per 
second,  as  determined  by  a  careful  gauging  of  the  stream  below  the 
dams  on  September  15, 1896.  The  Tuscaloosa  gauge  read  —0.60,  the 
gauging  gave  a  discharge  of  164  cubic  feet  per  second,  and  the  quan- 
tities running  over  the  crests  of  the  dams  were  estimated  at  from  11  to 
13  cubic  feet  per  second.  It  may  be  necessary  to  put  additional  filling 
above  the  dams  in  order  to  reduce  this  leakage. 

FLOODS. 

A  rapid  rise  occurred  on  March  6,  1897,  the  most  rapid  that  has 
occurred  since  the  dams  were  built.  At  7  a.  m.  the  Tuscaloosa  gauge 
read  16.33.  The  river  rose  about  2  feet  per  hour  for  ten  hours,  then 
tai)ered  off,  the  gauge  reading  51.42  at  7  a.  m.  March  7,  1897,  and 
reaching  a  maximum  of  54.77  at  7  a.  m.  March  8, 1897.  This  is  8.63 
below  extreme  high  water  of  April,  1892. 

The  river  remained  at  flood  stages  seventeen  days.  Lock  No.  1  was 
submerged  twenty  one  days,  Lock  No.  2  seventeen  days,  and  Lock  No. 
3  five  days.  Just  as  the  locks  became  submerged,  the  fall  over  Dam 
No.  1  was  1.14  feet,  river  rising  about  2  feet  per  hour:  over*Dam  No.  2 
about  2.10  feet,  river  rising  about  2  feet  per  hour,  ana  over  Dam  No.  3 
about  1.40  feet  per  hour,  river  rising  about  1  foot  per  hour.  As  the 
locks  emerged  on  falling  river,  the  fall  over  Dams  Nos.  1,  2,  and  3  was 
0.10,  0.15,  and  0.20  foot,  respectively. 

I  think  this  proves  that  the  guard  walls  of  these  locks,  especially 
Lock  No.  2,  are  none  too  high.  The  rise  of  April,  1892,  was  very  rapid, 
about  4^  feet  per  hour  for  four  hours,  then  tapered  off.  Should  such  a 
rise  occur  again,  I  think  there  would  be  between  3  and  4  feet  fall  over 
Dam  No.  2  when  the  lock  walls  went  under,  and  this  would  give  the 
present  riprap  bank  protection  a  severe  test. 

On  every  rise  there  is,  up  to  a  certain  stage  at  each  dam,  a  diving 
motion  of  the  water,  which  holds  drift  for  hours  and  subjects  the  dams 
to  heavy  blows  therefrom.    When  the  river  reaches  a  certain  stage, 
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depending  on  the  rate  of  rise,  a  change  occurs,  the  water  begins  to  roU 
off  in  big  waves,  drift  immediately  passes  off,  and  all  danger  to  the 
dams  therefrom  is  over.  A  similar  reverse  change  occurs  on  falling 
river,  but  drift  never  moves  in  quantities  on  falling  river. 

A  slight  slip  occurred  in  the  rix)rap  bank  protection  below  Abutment 
1^0,  3,  which  should  be  repaired  during  the -summer.  Slight  difficulty 
at  Lock  No.  3,  and  considerable  difficulty  at  Lock  No.  1,  was  met  with 
in  getting  the  lower  gates  to  operate  freely,  owing  to  mud  deposited 
during  the  rise.    No  other  damage  resulted  from  flood. 

Itemized  aiatement  of  expendiiure$  during  the  fiscal  year  ending  June  SO,  1897, 


Date. 


1806. 
Aug.    6 

0 

Sspt.  6 
Oct.  8 
Nov.  9 
0 
0 
Dec.  11 

1897. 

Jan.   12 

Fob.     8 

Mar.    4 

4 

4 

Apr.    9 

May  10 

June    7 

30 


To  wbom  paid. 


Sundry  peFBona 

do 

Allen  &  JeniisoD  Co. 

Sundry  persons 

do 

.....do 

do 

Allen  dt  Jemison  Co. 
Sundry  persons 


Sundry  persons 

do 

....do 

J.  Snow  Hardware  Co 
Allen  &  Jemiso'n  Co.. 

Sundry  persons 

do 

do 

do 


Total. 


For  what  paid. 


Pay  roll  for  July 

do 

Hardware,  etc 

Pay  roll  for  August 

Pay  roll  for  September. 
Pay  roll  for  October ... 

do 

Hardware 

Pay  roll  for  November. 


Pay  roll  for  December,  1806. 
Pay  roll  for  January,  1897  . . 

Pay  roll  for  February 

Hardware 

do 

Pay  roll  for  March 

Pay  roll  for  April 

Pay  roll  for  May 

Pay  roU  for  June 


Amount. 


$34.66 
332.15 
1.36 
339. 75 
300.25 
213. 63 
444.53 
033. 70 
570.78 

404.50 
809.09 
305. 00 
1.00 
57.22 
339. 37 
285.95 
805.00 
326.50 


5,564.43 


Money  statement. 

Amonnt  allotted  by  letter  of  Chief  of  EDgineers,  dated  May  11, 1896 

Amount  allotted  by  letter  of  Chief  of  Engineers,  dat«d  October  28, 1896. 
Amount  allotted  by  letter  of  Chief  of  Engineers^  dated  March  15, 1897.. 


$4, 160. 00 

1, 125. 00 

550.00 


5, 835. 00 
June  30, 1897,  amount  expended  during  fiscal  year 5,561.43 


July  1, 1887,  balance  unexpended 


370.57 


COMMERCIAL  STATISTICS. 
TRAFFIC. 


YesBels. 


Government  boats 

(lU  vernmnnt  bar^ea 

Govcniiuent  amall  craft 

Coal  barges 

Other  bargea 

Small  craft 

Tows 

Bafts 


Total 
Paasengera. 
Lockages.., 


Ascend- 
ing. 

Descend- 
ing. 

Total. 

6 

7 

IS 

22 

38 

GO 

84 

80 

173 

110 

137 

256 

50 

43 

03 

102 

Hi 

213 

243 

245 

488 

16 

16 

626 

686 

1,318 

1,195 

1,196 

2,891 

694 

633 

1,227 
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Commeroial  siaiitiios — Continaed. 
COMMERCE. 


Bate. 


1896. 

July 

August ■ 

September 

October 

Kovember 

December 

1897. 

JauuMy 

February 

March , 

AprU 

May 

Jane , 

Total 


Coal. 


Totu. 

87 
612 
125 
398 
597 
218 


212 
641 
36 
1,028 
791 
113 


4,758 


Lumber. 


14 
15 


.7 


4 
24 

4.8 
14.3 
15 
17 


100 


Loge. 


Totu. 


26 


6 

40 
3 


74 


Merehaa- 
diae. 


0.05 


1.5 

2.25 

6l39 


2175 
6 

8l5 
4.5 

4 
13.75 


47.55 


Q  4. 

IMPROVEMENT  OP  WARRIOR  AND  TOMBIGBEE  RIVERS,  ALABAMA  AND 

MISSISSIPPI. 

This  system  of  rivers  forms  the  highway  for  the  coal,  etc.,  comiDg 
down  the  Black  Warrior  liiver,  as  weU  as  the  natural  commanication 
for  western  Alabama  and  eastern  Mississippi  that  lies  contiguous  to  the 
upper  Tombigbee. 

The  work  done  on  this  system  is  divided  into  sections,  as  follows: 

(a)  Warrior  Biver,  from  the  mouth  to  Tuscaloosa,  a  distance  of  130 
miles. 

(b)  Tombigbee  Biver,  from  mouth  to  Demopolis,  a  distance  of  191 
miles. 

(e)  Tombigbee  Biver,  from  Demopolis,  Ala.,  to  Oolumbus,  Miss.,  a 
distance  of  156  miles. 

(d)  Tombigbee  Biver,  from  Oolumbus  to  Fulton,  a  distance  of  144 
miles. 

(e)  Tombigbee  Biver,  from  Fulton  to  Walkers  Bridge,  a  distance  of 
9.4^  miles. 

The  approved  project  on  sections  a,  &,  and  o  propose  the  use  of  locks 
and  dams;  on  d  and  e  only  snagging  and  temporary  work  in  the  way 
of  dikes,  etc. 

To  keep  up  navigation  on  these  rivers  it  will  be  necessary  to  keep  up 
the  removal  of  snags,  drift,  etc.,  which  accumulate  annually;  also  to 
do  some  dredging  and  removal  of  sand,  gravel,  etc. 

As  the  estimates  for  these  improvements  are  only  for  building  locks 
and  dams,  it  follows  that  the  yearly  expenditures  for  snagging,  etc, 
reduce  the  amount  necessary  to  complete  the  improvement  as  shown  on 
paper,  but  really  this  amount  is  not  reduced.  I  respectfully  recom- 
mend that  the  appropriations  hereafter  be  asked  for  separately  for 
the  operation  of  snag  boats  and  parties  engaged  in  bank  work,  dike 
work,  and  removing  accumulations  of  sand,  gravel,  etc. 

On  sections  a,  fr,  and  c  there  will  be  necessary,  annually,  $45,000. 
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(a)  WARRIOR  RIVER,  ALABAMA. 

This  stretch  river  of  130  miles  long  forms  the  second  link  in  the  chain 
from  the  Warrior  Coal  Fields  to  tide  water  at  Mobile,  Ala.  The  first 
survey  of  this  river  with  a  view  to  its  improvement  was  made  in  1874. 

This  stretch  of  river  is  subject  to  many  and  rapid  rises,  the  difference 
between  the  high  and  low  water  at  Demopolis  being  60  feet. 

It  has  been  navigable  on  10- foot  rises  and  generally  through  the  win- 
ter and  spring.  During  the  lower  stages  of  summer  and  fall  the  river 
is  not  as  a  rule  navigable. 

With  the  small  low-water  discharge  it  was  impossible  to  improve 
navigation  for  all  stages.  The  boating  season  has  an  average  duration 
of  five  mouths.  During  this  season  the  depths  range  from  10  to  40 
feet,  and  navigation  is  for  the  most  part  unobstructed;  the  greatest 
trouble  is  found  from  the  sharp  bends.  The  width  was  obstructed  by 
overhanging  trees.  Below  a  10-foot  stage  snags  are  troublesome  and 
dangerous,  and  below  5-foot  stage  navigation  practically  ceases.  This 
was  the  condition  of  the  river  when  the  survey  of  1874  was  made. 

The  first  appropriation  made  by  Congress  for  this  river  was  by  act 
of  March  3, 1875.  Under  this  appropriation  a  project  was  prepared 
and  approved  as  follows: 

To  deepen  the  bars  by  jetty  construction,  remove  snags,  and  cut  down 
overhanging  trees,  to  obtain  for  small  boats  a  low-water  channel  80  feet 
wide  by  4  feet  deep,  at  an  estimated  cost  of  $151,103. 

The  execution  of  the  project  was  begun  in  June,  1875,  and  continued 
for  an  average  annual  period  of  four  months  to  December  10, 1885,  and 
for  three  months  in  1887,  the  work  being  chiefly  confined  to  the  removal 
of  snags  and  overhanging  trees.  Jetties  were  built  to  deepen  the 
water  over  the  bars  at  49  places.  They  resulted  in  an  increase  of  depth 
of  1  to  IJ  feet.  These  works  were  of  temporary  construction  and  in 
some  cases  were  lost  by  bank  erosion. 

On  December  24, 1889,  a  project  for  improving  this  river  by  dams 
and  pneumatic  gates  was  submitted.  This  project  was  in  the  line  of 
giving  slack-water  navigation  throughout  the  year  from  the  coal  fields 
to  Mobile.  The  estimated  cost  was  $577,000,  of  which  $399,000  was  for 
the  dams  and  pneumatic  gates.  Later  it  was  proposed  to  substitute  for 
dams  and  pneumatic  gates  an  improvement  by  locks  and  dams  similar 
in  construction  to  those  now  built  on  the  Black  Warrior  River. 

The  fall  for  this  distance  was  found  to  be  60.2  feet.  I  am  therefore 
of  the  opinion  that  G  locks  and  dams  will  be  needed.  The  cost  of  this 
improvement  must  be  increased  as  follows  : 

Six  locks  and  dams,  at  $200,000 $1,200,000 

Contingencies,  engineoriug  expenses,  etc 120, 000 

Total 1,320,000 

In  view  of  the  fact  that  coal  is  now  being  brought  down  from  above 
Tuscaloosa  the  improvement  by  snagging  and  regulating  has  become 
much  more  important  and  the  work  now  being  done  is  with  a  view  of 
accommodating  coal  tows  when  the  river  is  at  about  a  lO-foot  stage. 

A  surveying  party  has  been  organized,  which  will  go  over  this  stretch 
of  river,  beginning  July  1, 1897.  They  will  make  such  careful  examina- 
tions as  wiU  enable  me  to  locate  the  locks  and  dams  necessary  for  the 
improvement. 
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During  the  fiscal  year  ending  June  30, 1897,  work  continued  on  the 
channel  at  and  just  below  the  county  bridge  at  Tuscaloosa.  At  Eddiu's 
Cutoff  and  Buzzards  Bar  the  channel  has  been  dredged  by  scrapers 
and  secondary  channel  closed. 

Sketches  of  the  work  done  at  Eddin's  Out-off  and  Buzzards  Bar  are 
inclosed. 

The  following  is  a  statement  of  work  performed  up  to  June  30, 1896: 

SnafiTs  and  stumps  removod 22,045 

Sunkeu  logs  removed 500 

Logs  on  banks  cat  up 1,339 

Trees  trimmed,  deadened,  felled,  and  cat  up 18, 168 

'' Slip-ins '^  removed s 980 

Overhanging  trees  cut 3^167 

Drift  piles  removed 33 

Rock  removed cubic  yards . .     6, 362 

Gravel  removed do....  37,609 

Earth  excavated do....     2,500 

Masonry  removed  from  Forrest  piers do...«     2,527 

Revetment  of  caving  banks  laid square  yards..     6,491 

Dams,  dikes,  and  Jetties  built ^ linear  feet..     3, 106 

JetticH  repaired do 304 

Shore  i)rotection do 150 

The  total  amount  expended  on  this  improvement  up  to  June  30, 1897, 
is  $181,616.80. 

^  Money  statement. 

July  1,  1896,  balance  unexpended $88, 107. 10 

June  30,  1897,  amount  expended  during  fiscal  year 39, 6^.  90 

July  1, 1897,  balance  unexpended 48,483.20 

July  1, 1897;  outstanding  liabilities 1,583.96 

July  1,  1897,  balance  available 46,899.25 

'Amount  (estimated)  required  for  completion  of  existing  project *  1, 320,  000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane 

{     30,  1899 600,00a00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Appropriations  were  made  as  follows: 

Warrior  and  Tombigbeo  rivers : 

March  3,  1875 $25,000 

August  14,  1876 15,000 

Juno  18, 1878 28,000 

March  3,  1879 20,000 

Warrior  River : 

Juuel4. 1880 20,000 

March  ,%  1881 10,622 

August  2,  1882 10,000 

Julys,  1881 12,000 

August  5,  1886 18,750 

August  11,  1888 18,000 

The  following  appropriations  have  been  made  by  Congress: 

September  19,  1890.: $45,000 

July  13,  1892 75,000 

August  18,  1894 40,000 

Juue3, 18i*6 70,000 


$177,372 


280,000 
407,372 


*  New  estimate  furnished  by  authority  of  letter  from  Chief  of  Engineers,  dated 
August  7, 1896. 
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COMMBRCIAL  STATISTICS. 


Articles. 


Cotton 

Grain 

Iron 

Lumber 

General  merchandise 
Coal 

Total 


1897. 

1890. 

Ton». 

TofM. 

2,080 

1,250 

2,100 

1,300 

20 

20 

60 

50 

1,300 

1,200 

2,000 

500 

7,550 

4,320 

1895. 


Tons. 

1,125 

1,300 

20 

60 

1,150 


8,645 


BRPORT  OF  MR.  B.  C.  H^CALLA,   JB.,  ASSISTANT  ENGINEER. 

Tuscaloosa,  Ala.,  July  1, 1897, 

BfAJOR :  I  have  the  honor  to  Bubmit  the  following  report  on  Warrior  Kiver  improve- 
ment during  the  fiscal  year  ending  June  30, 1897: 

GENERAL  CUABACTERISTICS. 

This  section  of  river  is  really  a  part  of  the  Black  Wan'lor  River,  being  distin- 
guished from  it  in  the  appropriation  bills  only,  and  extends  from  the  city  of  Tusca- 
loosa, the  head  of  navigation  prior  to  the  opening  of  locks  in  1895,  about  130  miles 
to  its  confluence  with  tlie  Tombigbee  River,  near  Demopolis. 

At  Tuscaloosa  the  river  debouches  from  a  narrow  valley  with  high  hills  and  rock 
bluffs  on  either  side^  and  enters  an  alluvial  valley  several  miles  in  width  and  subject 
to  an  annual  overflow.  For  the  first  24  miles  the  banks  are  quite  stable,  but  for  the 
next  40  miles  are  caving  rapidly  in  the  bends,  causing  occasional  cut-offs,  and  a  con- 
stant change  of  regimen.  There  is  probably  25  miles  of  bank  on  this  portion  of  the 
river  that  will  have  to  be  revetted  before  a  fixed  regimen  can  be  established.  For 
the  next  12  miles  the  concave  banks  are  held  by  a  bastard  sandstone,  and  at  Jen- 
nings Ferry,  77  miles  below  Tuscaloosa,  the  river  enters  a  rotten  limestone  formation, 
through  which  it  flows  to  the  mouth.    The  banks  here  are  stable. 

At  Tuscaloosa  the  river  drains  an  area  of  about  4,900  square  miles.  Its  minimum 
discharge  is  about  150  cubic  feet  per  second,  and  its  maximum  discharge  is  probably 
as  great  as  150,000  cubic  feet  per  second.  Below  Tuscaloosa  the  average  width  at 
low  water  is  about  200 feet.  Tnere  are  about  ninetv  sand  bars  and  shoals,  two  draw- 
bridges of  86^  feet  and  92  feet  clear  opening,  and  the  stream  is  quite  crooked. 

GAUGES. 


The  Tuscaloosa  gauge  has  been  read  dailv  at  7  a.  m.  during  the  ptist  eight  and 
one-half  years.  Recently  gauges  were  established  at  Grays  Lauding,  Finchs  Ferry, 
and  Millwood  Landing,  which  have  been  read  daily  at  7  a.  m.  since  January  1, 1897, 
and  the  Demopolis  gauge  has  been  read  daily  for  several  years.  Vertical  iron  gauges 
for  the  convenience  of  steamboats  were  erected  during  the  year  on  bridge  piers  at 
Tuscaloosa  and  Finchs  Ferry.  Floods  are  frequently  quite  sudden,  carry  vast  quan- 
tities of  driftwood,  and  sometimes  do  immense  damage  to  growiug  crops  and  other 
property. 

Tnc  high  and  low  water  slopes  and  oscillations  of  water  surface  are  quite  variable, 
as  shown  by  the  following  tabular  statement: 


Diatance. 

Low-water 
fall. 

Low-water 

slopt)  (per 

mile). 

High-water 
fall. 

High-watei 

slope  (per 

mile). 

Tnacaloosa  to  Eafirle  Shoal 

MiUs. 
24 
17 
41 
82 
28 
29 

Feet. 
0.0 
6.4 

FeH. 
0.00 
.38 

Feet. 

FeeL 

Eafflo  Shoal  to  Gravs  Landinflr 

Tascalooea  to  Graira  Landinir. ............ 

26.6 
8.2 

15.3 
4.0 

0.65 

Grava  Landioir  to  Finchs  Ferrv. 

19.4 
15.9 
18.3 

.61 
.67 
.63 

.26 

Fincha  Ferrv  To  Hill  wood 

.55 

M.illwood  to  month 

.16 

Total  milease  and  fall.... 

;L30 

60.00 

54.7 
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Vertical  differenco  between  extreme  high  water  and  extreme  low  water: 

Tuscaloosa 63 

Grays  Landing 43.8 

Fincbs  Ferry 55 

Millwood  Landing 55.6 

Dcmopolis  (high  water,  April,  1874,  Weather  Burean) 69. 3 

NAVIGATION  AND  COMMERCE. 

In  its  present  condition  this  portion  of  the  river  is  navigable  for  small  coal  tows 
on  an  8-foot  stage  and  for  ordinary  packets  on  a  4-foot  stage  of  water.  Navigation 
is  usually  continuous  during  January,  February,  March,  and  April  of  each  year,  and 
is  coniined  almost  entirely  to  those  months.  There  are  occasional  rises  during  May, 
June,  and  December,  which  might  be,  but  are  not  generally,  utilized  for  navigation. 
During  the  remaining  five  mouths  rises  are  so  rare  that  it  is  hardly  practicable  to 
utilize  them.  I  have  not  been  able  to  get  hold  of  any  reliable  statistics  of  commerce. 
During  the  past  season  the  Haitie  B,  Moore,  a  large  freight  and  passenger  packet, 
made  regular  weekly  trips  for  about  four  mouths  between  Mobile  and  Tuscaloosa, 
doing  a  large  business.  The  packet  D.  X.  Tally  made  one  trip  to  Tuscaloosa,  and  the 
towboats  JoBie  W,  and  /ia2/tmore  each  made  two  trips  with  coal  barges  from  the  mines 
above  Tuscaloosa  to  Mobile  and  Demopolis,  thus  transporting  about  1,800  tons  of 
coal.  A  large  rafting  business  is  done  on  the  lower  part  of  the  river  for  a  lumber 
mill  in  Demopolis. 

But  one  attempt  at  towing  coal  on  what  may  be  considered  a  commercial  scale  has 
yet  been  made.  On  the  morning  of  April  23,  1897,  the  steamer  Jo9ie  W.  left  Liock 
No.  1  for  Mobile  with  two  coal  barges  in  tow,  each  150  long,  24  feet  beam,  6  feet 
deep,  and  drawing  5  feet.  The  steamer,  146  feet  long,  30  feet  4  inches  beam,  draw- 
ing about  3  feet,  carried  about  95  tons  of  coal  in  addition  to  fuel,  llie  barges  con- 
tained 855  tons  of  coal,  making  about  950  tons  on  boat  and  barges.  As  the  tow  passed 
the  gauges  the  following  readings  were  taken :  Tuscaloosa,  8.15,  at  9.34  a.  m.,  April 
23,  1897;  Fosters  Ferry,  6.75,  at  3.30  p.  m.,  April  23,  1897;  Grays  Landing,  6.55.  at 
1.45  p.  m.,  April  24, 1897:  Fincbs  Ferry,  9.25,  at  6  a.  m.,  Mav  2, 1897;  Millwood  Land- 
ing, 9.04,  at  5.20  p.  m.,  May  2,  1897,  and  Demopolis,  9.20,  at  2.45  p.  m.,  May  3, 1897. 

The  pilots  and  crew  were  inexperienced  in  towing  and  the  stage  of  water  was  quit-e 
low  for  the  first  attempt ;  therefore  no  attempt  was  made  to  run  at  night.  The  steer- 
ing gear  broke  down  several  times,  causing  delay  for  repair.  The  barges  were 
grounded  several  times  ou  sand  bars,  owing  to  imperfect  knowledge  of  the  channel 
and  iuexperieuce  in  handling  tows  on  the  part  of  the  pilot,  causing  much  delay  in 
pulling  on.  The  river  was  falling  steadily,  and  the  result  was  that  when  we  reached 
Morrows  Rock,  58  miles  down,  three  days  after  leaving  Tuscaloosa,  the  chuto  being 
filled  to  some  extent  with  drift  sand  deposited  during  the  winter,  there  was  not  suffi- 
cient water  for  the  barges  to  pass.  This  was  largely  due  to  the  loss  of  time  between 
Tuscaloosa  and  that  poiut.  The  barges  were  uirust  into  the  drift  sand  as  far  as 
they  would  go  and  allowed  to  be^in  slowly  washing  through. 

After  five  days'  delay  at  this  point  a  rise  of  about  3  feet  m  the  river  occurred,  and 
the  tow  proceeded  to  Demopolis  without  further  incident.  A  very  marked  improve- 
ment was  noticed  in  the  ability  of  the  pilots  to  handle  the  tow  after  a  few  days' 
experience,  and  1  have  no  doubt  that  the  same  trip  could  be  made  over  again  by  the 
same  crew  ou  the  same  stage  of  water  without  delay  or  mishap.  Total  running  time 
from  Tuscaloosa  to  mouth  of  Warrior  River  was  fifty-one  hours  thirty-one  minutes. 
I  think  an  experienced  crew  ou  a  good  stage  of  water  will  reduce  this  time  to  thirty- 
six  hours  or  less. 

These  barges  are  certainly  noue  too  large  for  the  river,  and  this  trip  has  thoroughly 
convinced  me  of  the  practicability  of  towing  coal  ou  a  large  scale  and  at  a  reason- 
able cost  down  the  Warrior  River,  on  an  8-foot  stage  at  Tuscaloosa  and  with  the 
river  in  its  present  condition.  Also,  I  think  that  at  a  moderate  cost  the  river  can  be 
put  in  condition  for  successful  towing  on  a  6-foot  stage  at  Tuscaloosa. 

The  banks  must  be  thoroughly  cleared  near  the  low-water  line  to  give  tows  all  the 
room  possible  on  good  stages  of  water.  Small  timber  and  bushes  should  be  left  to 
protect  the  banks  from  caving.  Caving  banks  should  be  graded  and  revetted,  and 
a  growth  of  willows  established.  In  all  cases  where  chutes  under  points  fill  with 
drift  sand  during  the  winter,  channel  should  be  changed  to  the  concave  side  of  the 
river  and  the  old  chutes  made  to  fill  by  dikes.  In  other  words,  the  low- water  chan- 
nel should  be  forced  to  conform  to  the  natural  high- water  current  in  order  to  prevent 
chauuols  from  filling  during  high  water.  A  few  rocks  that  are  in  the  way  should  be 
removed  by  blasting,  and  all  drawbridge  openings  should  be  increased  to  150  feet. 
It  is  probable  that  tows  on  this  part  of  the  river  will  rarely  exceed  3,000  tons  of  coal. 

Since  this  first  attempt  at  towing  the  stage  of  water  has  been  too  low  for  barge  navi- 
gation.   Three  coal  mines  have  been  developed  on  the  river  above  Tuscaloosa  since 
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the  opening  of  the  locks  for  traffic,  in  the  fall  of  1895,  and  are  now  in  condition  to 
put  out  an  aggregate  of  at  least  300  tons  of  coal  per  day.  These  mines  are  depend- 
ent entirely  upon  the  river  for  traifsportation,  and  the  coal  is  of  a  quality  that  com- 
pares favorably  with  many  other  Alabama  coals.  Two  barge-line  companies  are  also 
in  x)rocess  of  preparation  to  handle  this  business,  and  I  think  there  is  a  fair  prospt^ct 
of  a  considerable  coal  traffic  down  the  river  next  season.  The  opening  of  tne  locks 
has  already  reduced  the  price  of  coal  in  Tuscaloosa  from  30  to  50  per  cent. 

PBBVIOUS  IMPKOYBMENT. 

While  the  profeot  of  improving  this  portion  of  the  river  by  means  of  locks  and 
dams  has  been  formerly  adopted  oy  Congress  as  a  part  of  the  general  scheme  of 
affording  perennial  barj^e  navigation  from  the  Warrior  coal  fields  to  the  Gulf  of 
Mexico,  yet  the  appropriations  have  so  far  been  inadequate  for  beginning  the  con- 
struction of  a  look  and  at  the  same  time  carrying  on  the  necessary  work  of  removing 
snags  and  other  obstructions  which  are  continuafly  acouniulating ;  and  for  this  reason 
heretofore  the  work  has  been  confined  to  cutting  overhanging  timber,  removing  snags 
and  other  obstructions,  doing  channel  work,  constructing  jetties,  etc. 

SNAG  BOATS. 

During  the  past  year  the  snag  boats  Vienna  and  DemopoHs  worked  over  the  river 
from  Bealles  Bar  to  the  mouth,  a  distance  of  92  miles.  They  worked  from  bank  to 
bank,  removing  obstructions  wherever  found  and  cutting  overhanging  timber.  They 
removed  a  number  of  dangerous  rocks  and  several  old  wrecks,  repaired  old  jetties,  and 
gave  special  attention  to  cleaning  bar  chutes.  They  reached  the  mouth  on  January 
9, 1897,  and  were  towed,  one  at  a  time,  to  Tuscaloosa  by  the  snag  boat  TomhUjhee  and 
laid  up  for  the  winter. 

During  the  winter  the  two  snag  boats,  together  with  all  other  tools  and  machinery, 
were  thoroughly  overhauled  by  our  machinist  and  carpenter,  each  with  a  small  force 
of  helpers.  The  same  shop  equipment  was  used  for  this  work  that  was  used  in 
building  the  Tuscaloosa  locks.  Two  new  barge  tenders  also  were  built  for  the  snag 
boats,  at  a  cost  of  $986  for  both,  and  the  two  old  snag-boat  tenders  were  converted 
into  a  catamaran  derrick  boat  for  use  in  Tuscaloosa  channel  work.  Also  a  small 
survey  boat  was  fitted  out,  preparatory  to  starting  a  party  on  a  resurvey  of  the  river 
from  Tuscaloosa  to  Demopolis,  with  a  view  to  dehuitely  locating  future  lock  sites. 

The  two  snag  boats  resumed  work  at  Tuscaloosa  on  June  1,  1897,  working  contin- 
uously downstream,  removing  from  bank  to  bank  all  obstructions  which  had  accu- 
mulated during  the  past  winter  and  cutting  heavy  timber  near  the  low- water  line. 
During  the  month  of  June  they  worked  over  14  miles  of  river. 

CHANNEL  WORK. 

At  Buzzards  Bar  and  Eddins  Cut-off  extensive  channel  work,  involving  a  total 
change  in  the  location  of  navigable  channels,  was  undertaken  and  completed  with- 
out the  use  of  floating  plant  by  means  of  scrapers  and  hired  mules.  The  scrapers 
were  furnished  by  the  United  States,  and  the  mules  were  hired  from  the  neighboring 
farmers,  who  were  paid  $1.50  per  pair  of  mules  per  eight  hours,  and  were  required  to 
feed  and  care  for  the  mules,  to  furnish  all  gears,  sin^e  and  double  trees,  etc.,  except 
the  scraper,  and  to  take  all  risk  to  life  and  limb  of  animals  they  fiirnished.  Over- 
seers were  paid  $75  per  month,  laborers  $1,  and  drivers  80  cents  per  day  of  eight 
hours.  All  employees  boarded  themselves  and  lived  in  the  neighborhood,  so  that  no 
camp  equipage  was  required. 

The  training  walls  and  dams  were  built  of  hand-driven  piles,  5  to  6  inches  in  diame- 
ter, 3  feet  center  to  center,  interwoven  with  brush  and  cane  fascine,  bound  with  No. 
12  galvanized  wire,  and  ballasted  with  sand  and  gravel  or  earth.  The  training  wall 
at  Kddins  Cut- off  and  the  dams  at  both  places  haid  three  rows  of  piles  3  feet  apart, 
with  fascines  laid  diagonally,  alternate  layers  of  fascines  crossing  each  other  at  right 
angles,  and  each  layer  being  finished  clear  across  and  well  ballasted  before  the  next 
layer  was  laid.  Especial  care  was  taken  with  the  bottom  layer  to  guard  against  bot- 
tom scour.  In  each  structure  the  piles  were  all  driven  before  any  fascines  were  laid. 
They  were  driven  with  heavy  hand-mauls  from  plank  staging  on  top  of  driven  piles, 
which  was  advanced  as  the  work  progressed.  Tlie  fascines  decreased  in  length  from 
bottom  to  top  of  structures,  being  12  feet  long  at  the  top  and  20  to  25  feet  long  at 
the  bottom,  according  to  depth. 

At  Buzzards  Bar  the  training  wall  had  two  rows  of  piles  2  feet  apart,  and  the  fas- 
cines were  all  of  cane  and  were  laid  longitudinally.  Wagons,  teams,  and  drivers 
were  hired  at  $2.50  per  eight  hours  to  haul  the  piles  and  fascines.  The  materials 
used  were  in  every  ease  donated  by  the  landowners. 
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The  cost  of  these  improvements  may  be  itemized  as  follows,  no  allowance  being 
made  for  depreciation  of  tools  and  office  expenses,  at  Tuscaloosa : 

Buzzards  Bar, 


Tnunfsg  wall linear  feet.. 

Dam do — 

Clay  excavation cubic  yarda. . 

Sajid  and  gravel  excavation do — 


Total 


Quantity. 


1,608 

810 

524 

22,^90 


Efliimat^d  eost — 

Total  cost 

Per      Per  ruble 
foot.          3~ard. 

$289.02 
348.47 
131.00 

3,016.87 

$0.18 
1.25 

""■$0:25* 

.13 

3, 785. 36 



EddiM  Cut-off. 


Training  wall linear  feet. 

Dam do... 

Hock  excavation cubic  yards . 

Clay  excavation do... 

Sand  and  gravel  excavation do... 


Total 


000 

225 

42 

2,172 

14, 515 


$316.94 

3J3.49 

42.00 

543.00 

1,669.29 


2,884.72 


$0.53 
1.39 


$1.00 
.U| 


Sketches  of  these  bars,  showing  condition .  after  completion  of  improyements, 
accompany  this  report.  On  a  recent  inspection  it  was  found  that  the  new  channels 
are  m  excellent  condition,  and  extensive  deposits  of  drift  sand  have  oocnrred  in  thi? 
old  channels.  What  were  formerly  two  of  the  worst  bars  on  the  Warrior  River  now 
give  boats  no  trouble  whatever.    They  steer  through  the  new  channel  at  fall  spewed. 

Ext>ensivc  channel  work  nnder  the  county  bridge  at  Tuscaloosa  wns  begtin  on 
July  28, 1893,  and  has  been  prosecuted  during  each  low-wator  season  since — abont 
six  months  per  annum.  The  work  consists  of  cutting  tlirough  a  long  rock  reef  and 
snnd-bar  below  Lock  No.  1.  There  are  two  channels,  a  main  low- water  channel  near 
the  middle  qf  the  river  and  a  subsidary  draw  channel  along  the  south  shore.  The 
main  channel  is  to  be  150  feet  wide  and  to  have  a  depth  of  3  feet  below  zero  of 
Tuscaloosa  gauge  for  7  feet  below  proposed  slack-water  plane,  as  fixed  by  the  lower 
miter  sill  of  Lock  No.  1.  It  is  to  be  used  On  all  stages  when  boats  can  pass  ander 
the  bridge.  The  lowest  part  of  the  bridge  superstructure  is  about  70  feet  abore  tlie 
zero  of  gauge,  which  is  ordinary  low  water.  The  draw  channel  is  parallel  and  adja- 
cent to  the  main  channel,  and  has  92  feet  clear  draw  opening.  Its  bottom  is  7  feet 
above  bottom  of  main  channel,  or  just  level  with  proposed  slack-water  plane.  This 
channel  is  to  be  used  on  all  stages  when  boats  can  not  pass  under  the  bridge. 

The  work  is  being  done  without  cofferdamming.  The  gravel  is  removed  with 
Bcapers  and  mules,  and  the  rock  by  means  of  steam  drills,  dynamite,  derrick  boats, 
and  barges.  The  main  channel  is  to  be  confined  through  the  sand  bar  with  low  rock 
dikes  on  other  side,  built  of  the  excavated  material. 

The  draw  channel  was  completed  last  fall,  and  work  on  the  main  channel  was 
prosecuted  from  July  1  to  December  24, 1896,  when  it  was  abandoned  for  the  winter. 
The  following  is  a  statemc 


period : 


statement  of  the  work  accomplished  on  both  channels  during  that 


Loose  rock  rehan^led cubic  yards.. 

Kock  excavation  m  low-wat«r  channel do 

Rock  excavation  in  draw  channel do. . . , 

Sand  and  gravel  excavation  in  low-wator  channel do. . . , 

Clay  excavation  in  low-water  channel do 

Clay  excavation  in  draw  channel do 


Total. 


Quantity. 


2,170 

3,465 

752 

10,243 

40 

230 


Total  cost. 


$834.61 

4, 158. 00 

691.55 


1,636.70 


7.320.86 


Eatimated 

cottt  |>er 

cubic  yard. 


$9.38^ 

l.» 

.93 


.15* 


Work  was  resumed  in  the  low-water  channel  on  June  14,  1897,  and  the  following 
work  accomplished  during  the  remainder  of  the  month:  410  cubic  yards  rook  exca- 
vation, 475  cubic  yards  sand  and  gravel  excavation. 
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A  sketch  showiDg  condition  of  this  improvement  on  September  19, 1896,  accom- 
panies this  report.  It  is  estimated  that  the  improvement  can  be  completed  by  an 
additional  expenditure  of  $5,000  or  $6,000. 

SUMMARY  OF  WORK. 

The  total  work  on  Warrior  River  improvement,  from  Tuscaloosa  to  Demopolis, 
during  fiscal  year  ending  Juno  30,  1897,  may  be  itemized  as  follows,  no  snags  nor 
other  obstructions  less  than  6  inches  in  diameter  being  reported,  and  trees  cut  less 
than  6  inches  in  diameter  being  reported  as  ''bushes  cut  (estimated)": 

Number  of  overhanging  trees  felled  and  cut  up 6,540 

Number  of  overhaugiug  trees  felled  and  pulled  back 3, 005 

Number  of  overhanging  trees  trimmed 228 

Number  of  bushes  cut  (estimated) 9,937 

Number  of  logs  cut  up  or  stumps  leveled  on  bank 2,787 

Number  of  logs  removed  from  drift  plies 80 

Number  of  stumps  removed  from  river 1,  292 

Number  of  snags  removed  from  river 2,002 

Number  of  logs  removed  from  river 2,822 

Wood  fuel  procured cords..  42 

Loose  rock  rehandled cubic  yards..  2,170 

Rock  excavated do 5,297 

Clay  excavated do 2,976 

Sand  and  gravel  excavated do..--  48,907 

Training  wall  built .-..linear  feet..  2,208 

Dams  built do....  535 

Number  of  piles  driven  in  dams  and  training  walls 2, 367 

Brush  deposited  in  dams  and  training  walls cords..  322 

Sand  and  gravel  deposited  in  dams  and  training  walls cubic  yards..  1, 362 

Hock  deposited  in  dams  and  training  walls do....  188 

Earth  deposited  in  dams  and  training  walls do....  374 

FINAL  REMARKS. 

The  chief  difficulty  encountered  in  prosecuting  the  work  between  Tuscaloosa  and 
Demopolis  is  the  entire  absence,  during  the  working  season,  of  transportation  facil- 
ities between  the  working  forces  along  the  river  and  the  supply  depot  and  repair 
shop  at  Tuscaloosa.  It  is  proposed  to  remedy  this  difficulty  by  building  a  very  light- 
draft  stornwheel  boat,  propelled  by  a  gas  engine,  that  can  navigate  the  river  at 
extreme  low  water. 

Very  respectfully,  your  obedient  servant, 

R.  C.  McCalla,  Jr.,  Assieiant  Engineer, 
Maj.  Wm.  T.  Kosskll, 

Corps  of  Engineers,  U,  8.  A, 


{b)  TOMBiaBBE  RIVER  FROM  ITS  MOUTH  TO  DEMOPOLIS. 

This  portion  of  the  Tombigbee  River  forms  a  part  of  the  line  which, 
with  the  Bliick  Warrior,  Warrior,  and  Mobile  rivers,  gives  an  outlet  to 
the  coal  from  the  Warrior  fields. 

The  first  surveys  for  improvement  were  made  in  1870,  and  from  that 
time  to  1888  work  of  a  temporary  character  only  was  done. 

By  act  of  August  11, 1888,  a  survey  was  directed  to  be  made.  The 
report  was  submitted  December  24,  1889.  The  project  proposed  was  to 
obtain  a  channel  6  feet  deep  at  ordinary  low  water  by  the  removal  of 
snags,  lo^s,  and  overhanging  trees,  dredging,  b<nnk  revetment,  and  the 
construction  of  locks  and  dams.  The  length  of  this  section  of  the  river 
is  191  miles  and  the  estimated  cost  $508,808. 

Actual  operations  were  begun  in  July,  1891,  and  have  been  continued 
since  whenever  the  stage  of  water  would  permit. 

Operations  during  the  present  fiscal  year  may  be  divided  into  two 
parts: 

(1)  Lock  and  Dam  No.  1,  at  McGrews  Shoal,  111  miles  from  Mobile. 


1686   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

(2)  Snagging  and  dredging  carried  on  with  snag  boat  Tombighee  and 
steam  dredge  Black  Warrior, 

Work  on  the  cofTerdara  at  Lock  No.  1  was  carried  on  through  tbe 
low-water  season,  but  leaks  developed  underneath  the  dam  and  throagh 
it  along  the  lines  of  braces,  so  that  it  was  not  possible  te  empty  the 
dam  of  water  before  the  rising  river  stepped  the  work.  Since  the  river 
has  fallen,  work  has  been  undertaken  on  interior  bulkhead.  This  will 
probably  be  finished  by  July  10, 1897.  If  the  dam  can  not  then  be 
pumped  out,  I  propose  to  cut  up  the  inclosed  space  into  four  sections, 
when  it  is  believed  they  can  be  emptied  and  the  lock  built  in  sections. 

During  high  water,  while  work  on  the  cofiferdam  was  impossible,  a 
force  of  mechanics  was  kept  busy  on  the  fi'aming  of  the  iron  gates. 
They  have  also  made  a  small  model  of  the  proposed  lock  in  wood. 

The  dredge  boat  Blade  Warrior  was  employed  on  the  following  bars, 
Osnge,  Thompsons,  Turners,  and  Wilsons,  and  her  work  at  those  places 
consisted  in  removing — 

Snags 11 

Rock cubic  yards..  3,470 

Clay,  gravely  and  sand do....  4,708 

Overhanging  treses  pulled  back 5 

Logs  on  bank  cut  up 1 

The  snag  boat  Tombighee  continued  work  upstream  and  has  reached 
Sucaruochee  Bar,  214  miles  above  Mobile.  This  boat  was  also  used  for 
towing  the  snag  boats  Vienna  and  Demopolis  from  Demopolis  to  Tusca- 
loosa and  tlie  snag  boat  Noxubee  from  Mobile  to  Demopolis. 

During  the  year  the  Tombighee  accomplished  the  following: 

Number  of  cuts  made 1, 170 

Snags  removed  from  river 1,  995 

Overhanging  trees  felled  and  pulled  back 49 

Logs  on  ban  K  cut  up 24 

Stumps  removed 159 

Piles  of  drift  removed 2 

During  the  high- water  season  both  the  Black  Warrior  and  Tombighee 
were  put  in  good  repair. 

The  total  amount  expended  on  this  improvement  to  June  30, 1897,  is 
$246,528.53. 

Tbe  rise  to  be  overcome  by  locks  and  dams  to  reach  Demopolis,  Ala,, 
is  28.37  feet,  and  will  require  three  locks.  1  estimate  that  these  will 
cost  not  less  than  $250,000  each,  or  $750,000;  or,  in  addition  to  appro- 
priations heretofore  made,  $600,000. 

Money  statement, 

July  1, 189(>,  balance  unexpended $176,818.41 

Juno  30;  1897,  amount  expended  during  fiscal  year 93^  346. 94 

July  1,  1897,  balance  unexpended 83,471.47 

July  1,1897,  outstanding  liabilities $1,900.84 

July  1,  1897,  amount  covered  by  uncompleted  contracts 10,  573.47 

12,474.31 

July  1, 1897,  balance  available 70, 997. 16 

{Amount  (estimated)  required  for  completion  of  existing  project *'600, 000. 00 
Amount  that  can  be  profitably  expended  in  liscal  year  ending  June  30, 1899  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


•  ' 


New  estimate  furnished  by  authority  of  letter  from  Chief  of  Engineers,  dated 
August  7, 1896. 
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Appropriations  have  been  made  as  follows: 

Act  of  September  19,  1890 $55,000 

Act  of  July  13,  1892 125,000 

Act  of  Augn8tl8, 1894 75,000 

Act  of  Junes,  1896 75,000 

Total 330,000 

The  followiug  contract  ia  in  force:  With  W.  Chase  Spotswood,  for  gravel  and 
sand,  approved  July  14, 1896;  work  beginning  July  15, 1896,  and  to  be  completed  on 
or  before  the  Ist  day  of  July,  1898. 


COMMERCIAL  STATISTICS. 


Articlea. 


Cotton 

Grain 

Iron 

Lumber 

General  mercbandine 

Coal 

Total '. 


1897. 

1896. 

Tofu. 

Ton*. 

7,800 

8,350 

5,525 

4,420 

95 

92 

07,240 

66.8G0 

18,219 

13,744 

1,500 

500 

95,379 

93,466 

1895. 


Torn, 

7,000 

5,010 

100 

12, 175 

13,006 


37,191 


(O)  TOMBIGBEB  BIVER  FROM  DEMOPOLTS  TO   COLUMBUS,  MISS. 

For  the  original  condition,  project  and  estimates,  and  history  of  this 
work,  see  Annual  Report  of  the  Chief  of  Engineers  for  ISOO,  Part  III, 
pages  1443  and  1444. 

Under  the  appropriation  of  $50,000  made  by  act  of  June  3, 1896,  and 
with  the  balance  on  hand  from  former  appropriations,  work  on  the 
improvement  of  this  section  of  the  river  was  in  progress  on  July  1, 1896. 
The  steam  capstan  snag  boat  Noxubee  continued  the  work  upstream  at 
a  point  3  miles  above  Jones  Bluff,  and  carried  the  improvement  up  to  2 
miles  above  Hancock  Bar.  On  November  26, 1896,  the  Noxubee  returned 
downstream,  going  over  the  work  again,  and  reached  Demopolis,  Ala., 
in  the  latter  part  of  December,  1896.  The  boat,  being  in  need  or  some 
repairs  to  her  bottom,  was  carried  to  Mobile,  Ala.,  hauled  out,  repaired, 
and  laid  up. 

On  May  8, 1897,  the  snag  boat  Noxubee  was  towed  up  to  Demopolis, 
Ala.,  and  work  on  tho  improvement  of  the  river  above  Demopolis  was 
resumed  upstream,  reaching  Gainesville,  Ala.,  June  30,  1897. 

The  snag  boat  Pickensrille  and  quarter  boat  Fution  were  transferred 

from  the  river  above  Columbus,  Miss.,  and  commenced  operations  from 

Columbus  downstream  on  September  2,  1896.    In  January,  1897,  work 

'  was  suspended  on  account  of  high  water,  the  boats  laid  up  at  Jones 

Bluff,  Ala.,  and  slight  repairs  made  to  the  PieJcensville. 

On  May  8,  1897,  a  camping  party  was  organized  at  Columbus,  Miss., 
and  removed  some  troublesome  obstructions  between  Columbus  and 
the  head  of  Ten  Mile  Shoal,  19  miles,  complained  of  by  steamboats. 
This  was  completed  on  May  31, 1897. 
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The  following  is  a  statement  of  work  performed  daring  the  fi;  3al 
year  ending  June  30, 1897: 

Snags  pulled,  cat,  and  removed 2^636 

Sunken  ]ogs  and  trees  pnlled,  cat  ap,  and  removed 804 

Stumps  leveled,  blasted,  and  removed  from  river 1, 166 

Lo/3^  and  stumps  on  banks  leveled  and  blasted 1,279 

Drift  piles  removed 53 

Overhanging  trees  feUed,  pulled  back,  cat  ap,  and  removed 2, 136 

Trees  trimmed 56 

Bushes  cut  and  removed cords..        73 

Jetties  repaired linear  feet..      418 

Piles  for  jetties  driven 150 

Mattresses  made  and  sunk  for  jetties square  feet . .  1, 604 

Brush  cut  and  sunk  for  jetties cords .  -        12 

Rock  excavated  and  sunk  for  jetties cubic  yards..      220 

Gravel  and  sand  excavate<l «. do....      540 

**  Slip-ins''  removed 6 

The  total  amount  expended  on  the  improvement  of  this  section  of  the 
river  up  to  June  30, 1897,  is  $82,312.30. 

The  appropriations  for  the  permanent  improvement  of  this  stretch  of 
the  river  sliould  be  separated  from  that  intended  for  snagging  and  tem- 
porary work. 

The  fall  in  this  river  from  Columbus,  Miss.,  to  Demopolis,  Ala.,  is 
107.8  feet,  and  there  will  be  required  10  locks  and  dams  to  give  idack 
water  navigation.    These  will  cost  $2,000,000. 

Money  statement 

July  1, 1896,  balance  unexpended $84,774.00 

June  30,  1897,  amount  expended  during  fiscal  year 17, 086. 30 


July  1,  1897,  balance  unexpended. .. 
July  1,  1897,  ontstiinding  liabilities. 


67, 687. 70 
252.71 


July  1, 1897,  balance  available 67,434.99 

Amount  (estimated)  required  for  completion  of  existing  project *2, 000, 000. 00 

Amount  that  can  be  profit-ably  expended  in  fiscal  year  ending  Jane 

30,  1899 500,000.00 

Submitted  in  compliance  -with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


The  following  appropriations  have  been  made: 

By  act  of— 

Scptembor  19,  1890 $15,000 

July  13, 1892 35,000 

August  18,  1894 50,000 

June  3, 1896 50,000 

Total 150,000 


COMMERCIAL  STATISTICS. 


Article. 

1807. 

1806. 

1886. 

Cotton... 

Tons. 
2,176 
1,689 
24 

10.820 
4,140 

Tons. 
2,062 
1,105 
20 

16,600 
3,486 

font. 
3,500 

Grnin 

2.508 

Iron 

31 

Liiimbor  .......... ................................................... 

7,000 

Goneral  morclifindiso 

7,103 

Total 

24,857 

23,218 

20,142 

*New  estimate  fuiiiished  by  authority  of  letter  from  Chief  of  EngineerSi  dated 
August  7,  1896. 
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{d)  TOMBIGBEE  RIYEB  FROM  FULTON  TO  COLUMBUS. 

A  survey  of  this  portion  of  the  river  was  made  under  the  act  of 
Jnne  10, 1872.    Report  thereon  was  submitted  September  20, 1873. 

The  project  adopted  was  to  improve  high- water  navigation  from  Ful- 
ton to  Columbus,  a  distance  of  144  miles,  by  removal  of  all  timber 
obstructions  above  low  water,  and  to  clear  the  banks  of  overhanging 
trees,  at  an  estimated  cost  of  $35,000,  and  $5,000  annually  for  preser- 
vation. 

The  original  project  was  completed  at  a  cost  of  $27,293.65. 

The  following  is  a  statement  of  the  work  performed  np  to  June  30, 
1896: 

Stumps  cut,  leveled,  and  blasted 1,048 

Snags  cnt  and  removed 165 

Logs  on  banks  cut  np 2,516 

Overhanging  trees  felled,  pulled  back,  cnt  np,  and  removed 7,367 

Drift  piles  removed 58 

Logs  pulled  and  cnt  np 2 

Piles  ont  and  hauled 90 

Piles  driven  for  closing  slough 86 

Fascines  made  and  sunk 291 

Gravel  and  clay  excavated,  wheeled,  and  filled  in cubic  yards..  1,080 

Posts  and  braces  cut 76 

A  temporary  bridge  was  constructed  across  a  branch  15  feet  wide, 
for  hauling  and  wheeling  gravel,  brush,  piling,  braces,  lumber,  etc 
One  hundred  and  eighty  linear  feet  of  the  old  jetties  were  repaired. 

The  total  amount  expended  up  to  June  30,  1896,  is  $6,663.44,  in 
preservation  of  the  improvement. 

On  June  1, 1897,  work  on  the  preservation  of  the  improvement  was 
resumed  at  Columbus,  Miss.,  working  upstream,  reaching  a  point  IJ 
miles  above  Waverly,  Miss.,  7J  miles  above  Columbus. 

The  following  is  a  statement  of  work  performed  during  the  fiscal  year 
ending  June  30, 1897: 

8nag8  pulled,  cut  up,  and  removed • 157 

Stumps  leveled,  blasted,  and  removed 24 

Sunken  logs  and  trees  pulled  and  removed 192 

Logs  and  stumps  on  banks  cut  up 107 

Overhanging  trees  feUed,  pulled  back,  cut  up,  and  removed 708 

Bushes  cut running  feet..  270 

Rook  excavated  and  blasted cubic  yard..  1 

The  total  amount  expended  in  the  preservation  of  this  improvement 
up  to  June  30, 1897,  is  $10,076.81. 

Money  statement. 

July  1,1896,  balance  unexpended $11,336.66 

Jane  30,  1897,  amount  expended  during  fiscal  year 3, 413. 37 

July  1,  1897,  balance  unexpended 7,923.19 

July  1, 1897,  outstanding liabUities 113.92 

July  1,1897,  balance  available 7,809.27 

{Amount  (estimated)  required  for  maintenanoe  of  existing  project 6, 000. 00 
Anionnt  that  can  beprontably  expended  in  fiscal  year  ending  June  30. 1899      5^  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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The  following  appropriations  have  been  made  specifically  for  preser- 
vation of  this  section  of  the  river: 

By  act  of— 

July  13,  1892 $6,000 

August  18, 1894 4,000 

June  3,  1896 8,000 

Total 18,000 


COMMERCIAL  STATISTICS. 


Articles. 

1897. 

1S96. 

Pine.  cvT)ro88.  And  oak  Iocs .••......•....•..•..•..•..••••.••.•••••.•• 

Tons. 
82, 192 

T<ms. 
20,000 

This  includes  the  coramerce  on  Tombigbee  River  Arom  Walkers  Bridge  to  Fulton. 
It  was  impossible  to  separate  them. 

(e)  TOMBIGBEE  RIVER  FROM  WALKERS  BRIDGE  TO  FULTON. 

An  examination  was  made  of  this  section  of  the  river  under  act  of 
March  3,  1881,  and  August  5, 1886. 

The  project  adopted  was  the  opening  of  a  channel  for  high- water 
navigation  from  Fulton  to  Walkers  Bridge  by  the  removal  of  snags, 
logs,  and  overhanging  trees,  at  an  estimated  cost  of  $11,000. 

Work  on  the  preservation  of  this  improvement  was  commenced  in 
September,  1892,  and  continued  at  intervals  up  to  April  10,  1897. 

The  following  is  a  statement  of  work  performed  up  to  June  30,  1890: 

Trees  felled,  pulled  back  and  removed • 6,692 

Lof^s  removed 1,085 

Drift  piles  removed 17 

Stumps  leveled  and  removed 1, 329 

Snags  cut  and  removed 258 

Logs  on  banks  cut  up 590 

The  following  is  a  statement  of  work  performed  duriug  the  fiscal 
year  ending  June  30, 1897: 

Snags  pulled,  cut  np,  and  removed 62 

Sunken  logs  pulled,  cut,  and  removed 114 

Sunken  trees  pulled,  cut,  and  removed 93 

Stumps  leveled,  blasted,  and  removed  ..1 80 

Logs  and  stumps  on  banks  cut  up 146 

Logs  from  drift  piles  removed 32 

Overhanging  trees  felled,  pulled  back,  cut,  and  removed 1, 042 

Bushes  cut cords..  2 

Twenty-one  and  one-half  miles  of  river,  from  Walkers  Bridge  down, 
were  reworked. 

The  condition  of  this  section  of  the  river  on  June  30,  1897,  is  such  as 
to  allow  large  sized  rafts  to  be  floated  downstream  on  a  3-foot  rise 
above  ordinary  low  water. 

The  total  amount  expended  on  the  improvement  up  to  June  30, 1896, 
was  $10,982.07,  of  which  $3,390.93  was  in  preservation  of  the  improve- 
ment. 

The  total  amount  expended  on  this  improvement  up  to  June  30, 1897, 
is  $12,659.20. 
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Money  statement, 

July  1,  1896,  balauco  unexpended $2,017.93 

J nu e  30, 1897,  amount  expended  during  fiscal  year 1, 677. 14 

July  1, 1897,  balance  unexpended •    340.79 

r  Amount  (estimated)  required  for  maintenancei  of  existing  project 1, 000. 00 

I  Amounttnatcanbeprofitably expendodinfiscalyearendiug Juno30,1899  1, 000. 00 
]  Submitted  in  compliance  with  requirements  of  soctious  2  of  river  and 
t     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


The  following  appropriations  liave  been  made: 

By  act  of— 

August  11,  1888 - $4,000 

September  19,  1890 1 4,000 

July  13, 1892  (maintenance) 3,000 

August  18, 1894  (maintenance) 1,000 

June  3, 1896  (maintenance) 1,000 

Total 13,000 

Under  these  appropriations  work  was  commenced  at  Fulton,  Novem- 
ber, 1888,  and  continued  at  intervals  up  to  June  30,  1891,  and  the 
project  completed. 

For  commercial  statistics,  see  report  on  Tombigbee  River  from  Fulton  to  GoIumbuB. 


Q5. 

IMPROVEMENT  OF  NOXUBEE  RIVER,  MISSISSIPPI. 

The  examination  of  tliis  river  provided  for  by  act  of  Congress  approved 
March  3, 1879,  was  made  during  the  month  of  May,  1880,  and  extended 
from  Macon,  Noxubee  County,  Miss.,  to  the  mouth  of  the  river.  Report 
thereon  is  contained  in  Annual  Report  of  the  Chief  of  Engineers  for  1880. 

The  condition  of  the  river  when  examined  was  such  that  during  all 
seasons  of  the  year  and  at  all  stages  of  water,  navigation,  except  by 
small  flatboats,  was  practically  impossible.  Prior  to  the  building  of 
the  Mobile  and  Ohio  Railroad  (1859)  steamboats  plied  the  river.  After 
the  construction  of  this  railroad  the  boats  were  withdrawn.  The  chief 
obstructions  to  navigation  consisted  in  the  immense  number  of  trees 
overhanging  the  river  throughout  the  entire  length. 

At  the  time  of  the  examination  the  minimum  depth  of  the  river  was 
found  to  be  (at  ordinary  low  water)  IJ  feet  and  the  average  width  00  feet. 

The  project  adopted  was  to  afford  a  navigable  channel  during  high 
water,  or  for  about  five  months,  to  the  town  of  Ma<5on,  by  the  removal 
of  overhanging  timber  from  the  banks  and  such  obstructions  to  naviga- 
tion as  might  be  found  in  the  river.    The  estimated  cost  was  $65,245.25. 

Work  was  commenced  on  the  river  during  the  low-water  season  of 
1880  and  continued  at  intervals  to  October,  1889,  and  resulted  in  the 
completion  of  the  project,  at  an  estimated  cost  of  $49,712.54. 

Operations  from  November,  1889,  to  May,  1894,  were  confined  to 
repairing  and  caring  for  the  working  plant  and  other  public  property. 

At  the  beginning  of  the  fiscal  year  ending  June  30, 1895,  work  was 
in  progress  (having  been  begun  May  1, 1894),  removing  sxich  obstructions 
08  had  accumulated  since  the  last  previous  work.    This  work  was  con- 
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tiDued  until  December  30, 1894,  when  the  month  of  the  river  was  reached 
and  work  was  suspended,  the  river  having  been  again  completely  cleared. 
The  following  is  a  summary  of  the  work  performed: 

OverhanffiDg  trees  feUed  and  removed 4,520 

Logs  on  banks  cut  up 2,615 

Piles  of  drift  removed 13 

Snags  and  stumps  removed 1,211 

The  river  is  now  and  has  been  since  October,  1889,  navigable  at  high 
water  up  to  Macon,  but  it  will  require  an  expenditure  of  $3,000  every 
year  or  so  to  maintain  it  in  its  improved  condition. 

During  the  year  1889  one  boat  made  several  trips  up  the  river,  but 
was  withdrawn,  and  no  boats  have  since  plied  it,  the  railroads  having 
lowered  freight  rates  to  such  an  extent  as  to  keep  all  business  away 
from  the  river.  The  value  of  the  trade  of  Macon  and  vicinity  is  esti- 
mated at  half  million  dollars  annually  in  each  direction,  and  the  saving 
in  freight,  owing  to  the  river  being  open,  would  be  $20,000  each  year. 

The  amount  expended  on  the  improvement  of  this  river  up  to  June 
30, 1896,  is  $58,096.81.  Of  this  amount  $8,384.27  was  in  maintenance 
of  the  improvement. 

!N'o  work  has  been  done  during  the  fiscal  years  ending  June  30, 1896 
and  1897,  and  no  expenses  were  incurred. 

Money  statement. 

July  1;  1896,  balance  unexpended $3,903.19 

July  1,  1897,  balance  unexpended 3,903.19 

{Amount  (estimated)  required  for  maintenance  of  existing  project 3, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899  3, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


The  appropriations  made  for  this  improvement  are  as  follows: 

By  act  of—- 

June  14, 1880 $12,000 

March  3,  1881 8,000 

August  2,  1882 10,000 

July  5,  1884 7,500 

Augusts,  1886 7,500 

August  11,  1888 5,000 

September  19, 1890 3,000 

September  13,  1892  (maintenance) 3,000 

August  18, 1894  (maintenance) 3,000 

Jnue  3,  1896  (maintenance) 3,000 

Total 62,000 

There  is  no  commeroe  or  nayigation  on  this  river. 


Q  6. 

IMPROVEMENT  OF  PASCAGOULA  RIVER,  MISSISSIPPI. 

■ 

For  the  original  condition  and  the  history,  etc.,  of  the  work,  see 
pages  1448, 1449,  and  1450  of  the  Annual  lieport  of  the  Chief  of  Engi- 
neers for  1896,  Part  III. 

The  present  project  for  the  improvement  of  this  river,  from  Moss 
Point,  Miss.,  to  the  junction  of  the  Leaf  and  Ohickasahay  rivers — that 
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of  1886 — is  to  maintain  the  river  above  Moss  Point  in  the  improved 
condition,  at  an  estimated  cost  of  $2,500  annually. 

By  allotments  from  tbe  different  appropriations,  work  on  the  river 
above  Moss  Point  was  carried  on  by  hired  labor  up  to  Juue  30, 1896. 

The  following  is  a  statement  of  work  performed  up  to  Juue  36, 1896: 

Snags  pulled,  out  up,  and  removed 2,409 

Sunkeo  logs  pulled,  cut  up,  and  removed G33 

Logs  on  banks  cut  up 477 

Ovorbanging  trees  felled,  puUod  back,  cut  up,  and  removed 6,674 

Stumps  leveled  and  blasted 285 

Stumps  removed  from  river 82 

Trees  trimmed 52 

Busbcscut 3,500 

The  amount  expended  on  the  preservation  of  the  improvement  to 
June  30, 1896,  was  $10,487.60. 

The  condition  of  the  improvement  of  this  river  on  June  30, 1896,  was 
such  as  to  allow  vessels  of  6^  feet  draft  to  navigate  a  distance  of  52 
miles  from  the  mouth  all  the  year;  from  there  up  to  the  junction  of  the 
Leaf  and  Cbickasahay  rivers  very  little  work  has  been  done  of  late 
years,  and  can  be  navigated  only  during  a  5  or  6  foot  rise  above  ordi- 
nary low  water.  Under  an  appropriation  of  $6,000,  made  by  act  of 
June  30, 1896,  work  on  the  river  above  Moss  Point  was  resumed  at  a 
point  a  little  above  Dead  Lake,  on  July  25, 1896,  and  continued  until 
February  13, 1897,  reaching  Cedar  Greek  on  that  date,  55  miles  above 
the  mouth. 

The  following  is  a  statement  of  work  performed  during  the  year  end- 
ing June  30, 1897: 

Snass  pulled,  cut,  aud  removed 952 

Sunken  logs  and  trees  pulled,  cut,  nnd  removed 33 

Stumps  leveled,  blasted,  and  removed 84 

Logs  on  banks  cut  up 78 

Overhanging  trees  felled,  pulled  back,  cut  up,  and  removed 3, 355 

The  condition  of  the  river  and  of  the  improvement  on  June  30, 1897, 
is  such  as  to  allow  vessels  of  6^  feet  draft  to  navigate  up  to  Oedar 
Creek,  a  distance  of  55  miles,  all  the  year.  Above  Cedar  Creek  no 
work  has  been  done,  and  the  river  is  in  about  the  same  condition  as 
when  reported  last. 

The  results  obtained  by  the  improvement  of  this  river  are  greater 
width  and  depth  of  the  channel,  giving  greater  security  to  steamboat 
navigation  up  to  Cedar  Creek,  and  allowing  larger  rafts  of  logs  and 
timber  to  be  carried  downstream.  Large  tracts  of  valuable  bottom 
lands  have  been  reclaimed,  which  before  the  improvement  were  subject 
to  overflow. 

The  '^act  m<nking  appropriations  for  the  construction,  repair,  and 
preservation  of  certain  public  works  on  rivers  and  harbors,  and  for 
other  purposes,''  of  August  18, 1894,  contains  the  following: 

Improving  Pascagoula  Kiver,  Mississippi :  Continuing  improvementa,  $13,000;  and 
so  much  of  said  sum  as  may  be  necessary  may  be  used  for  the  removal  of  tlie  bar  in 
Horn  Island  Pnss. 

Act  of  June  3, 1896,  contains  the  following: 

*  Improving  Pascagoula  River,  Mississipju :  Continuing  improvements,  $6,000;  and 
so  much  of  said  sum  as  may  be  necessary  may  be  used  for  the  removal  of  the  bar  in 
Horn  Island  Pass. 

A  survey  for  the  improvement  of  Horn  Island  Pass,  Mississippi,  was 
made  in  October,  1896,  under  the  river  and  harbor  act  of  June  3, 1896. 
Beport  thereon  was  submitted  January  18, 1897. 
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The  project  adopted  was  to  dredge  a  channel  21  feet  deep  at  mean 
low  water  through  the  pass,  at  a  cost  not  to  exceed  $8,000. 

Under  date  of  February  11,  1897,  contract  was  entered  into  with  the 
Eittenhouse-Moore  Dredging  Company,  of  Mobile,  Ala.,  for  the  removal 
of  a  shoal  in  what  is  known  as  the  "Outer  Bar"  in  Horn  Island  Pass, 
being  200  feet  wide  and  1,300  feet  long,  on  which  there  was  a  least 
depth  of  18.7  feet  at  mean  low  water,  the  contractor  to  be  paid  at  the 
rate  of  40  cents  per  cubic  yard. 

Dredging  operations  were  commenced  on  March  8,  1897,  with  the 
suction  dredge  Jtanbo,  carrying  capacity  773.6  cubic  yards,  attended  by 
steam  tug  U.  8.  Orant,  and  were  completed  on  April  17, 1897,  by  the 
removal  of  18,616  cubic  yards  of  very  fine  white  sand,  and  the  result 
was  a  cut  200  feet  wide  and  1,300  feet  long,  with  an  average  depth  of 
20.5  at  mean  low  water,  for  its  entire  width  and  length. 

I  inclose  a  plat  showing  location  of  this  work,  depths  made,  and 
sailing  lines  through  the  pass. 

The  total  cost  of  dredging  this  shoal  in  Outer  Bar  was  *7,682.40. 

The  total  amount  expended  on  the  improvement  of  this  river  up  to 
June  30, 1897,  is  $199,646.77. 

Money  statement 

July  1,  1896,  balance  unexpended *$13, 777.79 

June  30,  1897,  amount  expended  during  fiscal  year 12, 924. 56 

July  1, 1897,  balance  unexpended 853.33 

July  1,  1897,  outstanding  liabilities 68.1S 

July  1, 1897,  balance  available 785.05 

{Amount  (estimated)  required  for  completion  of  existing  project 42, 185. 42 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30,1899    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


I 


The  following  appropriations  have  been  made: 

By  act  of — 

March  2,  1827 $8,000 

May  23,  1828 17.500 

August  30,  1852 5,000 

Total 30,500 

By  act  of— 

June  17,  1878 10,000 

March3,  1879 14,00(1 

June  14,  1880 20,000 

March  3,  1881 4,(iO0 

August  2,  1882 8,000 

July  5,  1884 3,000 

Total 59,000 

By  act  of— 

Augusts,  1886 20,00(; 

August  5,  1886,  transferred  amount  appropriated  for  improving  Horn 

Island  Pass,  act  of  July  5,  1884 5,00i 

August  11, 1888 ^^OdO 

September  19, 1890 20,000 

July  13, 1892 20.000 

August  18,  1894 13,000 

June3,  1896 6,000 

Total 111,000 

W^^m^^m^  ---  '  rii__M__i__i__i  _^^M__M_^^KJ-M-^«~~^^*^^ 

*  Erroneously  reported  as  $13,827.79,  June  30,  1896. 


J 
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Ah$traoi  of  proposal  for  dredging  at  Horn  Island  Pass,  Misnssippi,  opened  January 

g$,  1897, 


Name  and  address  of  bidder. 

Price 

per  eubio 

yard. 

Time  of  commencing  work  and  completion. 

l{iUonhnu4<>  Moore  "nrediHiiir  Co  .tt^.t....... 

Cents, 
40 

In  accordance  with  specifications. 

GOMHBRCIAL  STATISTIG6. 

Comparative  statement  iahulated  from  information  furnished  hy  the  United  States  ousiom- 

house. 


Foreign 

Domestic 

Via  Sliip  Island 


Total 


Yessels  cleared. 


1897. 


Num- 
ber. 


150 
37 


187 


Tons. 


62,614 
17, 038 
85,704 


105,416 


1806. 


Num- 
ber. 


176 

41 


216 


Tons. 


08, 712 
16, 610 
42,706 


158, 118 


Coastwise  shipments  not  included  in  the  United  States  custom-house  statement. 


Articles. 


Lumber  and  timber » 

Bob  in 

Turpentine 

Charcoal 

General  merchandise . . . . 

Total 


1897. 


Tons.      Value. 


36.649 
3,600 

800 
7,800 

127 


48,976 


$218, 795 

54,000 

58,000 

89,000 

1,020 


370, 815 


1896. 


Tons. 


14,654 
3,000 

600 
4,438 

197 


22,889 


Value. 


$134, 194 

45, 000 

45,000 

35, 500 

3,880 


263, 574 


Q7- 

IMPROVEMENT  OF  CHICKASAHAY  RIVER,  MISSISSIPPI. 

The  act  of  Oougress  of  August  11, 1888,  provided  for  an  examiDation 
of  Obickasahay  Kiver,  Mississippi,  from  its  month  to  Enterprise,  and 
report  thereon  was  submitted  on  JFebruary  16, 1889. 

The  approved  project  was  to  clear  the  channel  from  its  mouth  to  the 
railroad  bridge  near  Shubuta,  Miss.,  by  removal  of  snags,  logs,  and 
overhanging  trees,  at  an  estimated  cost  of  $30,000. 

The  following  is  a  statement  of  the  total  work  performed  up  to  June 
30, 1896: 

Snags  cat,  trimmed,  blasted,  and  remoyed 14,836 

Stumpn  leveled,  blasted,  ana  removed 1,775 

Trees  trimmed 5,832 

Overbanginff  trees  felled,  palled  back,  and  removed 11, 364 

Logs  on  banks  cut  ap 18,589 

Busbes  cut 12,180 

Rock  blasted  and  removed cubic  yards..  28 

Clay  excavated  and  removed do....  12 
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The  following  is  a  statement  of  the  total  work  performed  dariug  the 
fiscal  year  ending  June  30, 1897 : 

Snags  cut,  trimmed,  blasted,  and  removed 9,027 

Stumps  out;  trimmed,  blasted,  and  removed 1,303 

Logs  on  banks  cut  up 5,469 

Logs  removed  from  drift  piles 401 

Sunken  logs  pulled  and  removed 681 

Trees  trimmed lo 

Overhanging  trees  felled,  pulled  back,  and  removed 7, 892 

Bnsbescut  (estimated) 9,570 

The  work  has  resulted  in  giving  a  good  high-water  channel  from 
Waynesboro,  Miss.,  to  the  mouth,  allowing  small  steamboats  to  ran  on 
a  4-tbot  stage  above  low  water  as  far  as  the  Mobile  and  Ohio  Bailroad 
Bridge,  near  Buckatunna,  Miss.,  and  larger  rafts  of  logs  and  timber  to 
be  brought  down  from  above  Waynesboro. 

One  hundred  and  four  and  one  half  miles  of  river,  from  the  mouth 
up  to  the  railroad  bridge,  have  been  fully  improved  according  to  proj- 
ect. No  work  has  yet  been  done  above  Waynesboro.  It  is  the  opin- 
ion of  the  principal  business  men,  timbermen,  and  logmen  of  Wayne 
County,  Miss.,  that  all  that  the  present  commerce  required  is  the  im- 
provement of  the  river  from  the  mouth  up  to  the  Mobile  and  Ohio 
Eailroad  Bridge,  near  Buckatunna,  Miss.,  for  light-draft  steamers  dur- 
ing six  or  eight  months  of  the  year,  and  that  the  river  above  the  bridge 
be  improved  only  for  rafting  and  logging.  This,  it  is  claimed,  would 
satisfy  all  parties  interested  in  the  river.  It  is  stated  that  a  very  small 
steamer  made  only  one  trip  above  the  bridge  last  year,  and  then  only  to 
Waynesboro.  All  the  freight  for  the  different  towns  along  the  river  is 
hauled  by  the  Mobile  and  Ohio  Eailroad,  which  runs  almost  parallel 
with  the  river,  and  within  easy  reach  of  Enterprise,  Miss.,  which  is 
considered  the  head  of  navigation.  * 

The  total  amount  expended  on  this  improvement  up  to  June  30, 1897, 
is  $16,970.96. 

Money  statement 

July  1, 1896,  balance  unexpended ^$3,483.06 

June  30,  1897,  amount  expended  during  fiscal  year 3, 454. 04 


July  1, 1897,  balance  unexpended 29.04 


'  Amount  (estimated)  required  for  completion  of  existing  project 13, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endiug  J  une  30, 1899      2, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


The  following  appropriations  have  been  made: 

By  act  of— 

September  19,  1890 $6,000 

July  13,  1892 5,000 

August  18,  1894 6,000 

June3, 1896 2,000 

Total 17,000 

Erroneously  reported  as  $3,533.08,  June  30, 1896. 


« 


■ 
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COMMERCIAL  STATISTICS. 


▲rticlM. 


I^ogs  ftnd  timber 

Rofiin. 

Turpentine 

General  merchandise 


Total 


1887. 


Tons. 
15,650 
300 
80 


16,080 


1886. 


Tons. 
22,106 
2,000 
400 


24,778 


NoTB. — There  was  no  steiimboat  on  the  river  during  the  year. 


Q  8. 

IMPROVEMENT  OP  LEAF  RIVER,  MISSISSIPPI. 

The  act  of  Cougress  of  Augast  II,  1888,  provided  for  an  examination 
of  Leaf  Eiver  from  its  mouth  to  the  mouth  of  Bowie  Greek,  near  New 
Orleans  and  Northeastern  Railroad,  and  report  thereon  was  submitted 
February  15, 1889. 

The  approved  project  was  to  clear  a  channel  from  its  mouth  to  Bowie 
Creek  for  high-water  navigation  by  the  removal  of  snags,  logs,  and 
overhanging  trees,  75  miles,  at  an  estimated  cost  of  $25,000. 

The  following  is  a  statement  of  the  total  work  performed  up  to  June 
30,  1896: 

Snags  pnlied,  cut  np,  and  trimmed 2,061 

Sunxen  logs  and  trees  removed 110 

Overhanging  trees  felled,  palled  back,  cut,  and  removed 5, 804 

Logs  on  banks  cnt  up 2,691 

Stamps  leveled,  blasted,  and  removed 5,412 

Trees  trimmed 1,351 

Bushes  cut  and.  removed 1,760 

Drift  piles  removed 53 

The  following  is  a  statement  of  the  work  performed  during  the  fiscal 
year  ending  June  30, 1897 : 

Snags  pulled,  cnt  up,  trimmed,  and  removed 781 

Sanken  logs  and  trees  removed 1,396 

Stamps  leveled,  blasted,  and  removed 1,452 

IjOgs  and  stumps  on  banks  cnt  up 1, 174 

Overhanging  trees  felled,  pulled  back,  cut,  and  removed 733 

Trees  trimmed 61 

Hashes  cut 495 

Gravel  and  sand  excavated cubio  yards..         8 

About  56  miles  of  river,  from  Bowie  Creek  to  Carters  Bluff — down- 
stream— was  reworked. 

This  work  has  resulted  in  giving  a  good  high-water  channel  from 
Bowie  Creek  to  the  month,  thus  virtually  completing  the  project.  In 
order  to  preserve  the  improvement,  however,  the  entire  distance  will 
have  to  be  worked  over  from  year  to  year,  removing  the  annual 
accumulation  of  obstructions. 

The  total  amount  expended  on  the  improvement  of  this  river  up  to 
June  30, 1897,  is  $14,103.32. 

BNO  97 107 
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Money  statement 

July  1, 1896,  balance  unexpended $5, 323.61) 

Jane  30, 189^,  amount  expended  during  nscal  year 4, 436. 92 

July  1, 1897,  balance  unexpended 896.68 

July  1, 1897, outstanding  liabilitiee 30.00 

July  1, 1897,  balance  available 866.68 

Amount  (estimated)  required  for  coiiipletion  of  exiRtin^  project 10,  000.  00 

Amounttnatcan  be  profitobly  expended  iniisoal  year  ending  June  30, 1899      5,  000. 00 
Submitted  in  coni])1iunce  with  requirements  of  ftections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  J  nue  4, 1897. 


The  following  appropriations  have  been  made: 

By  act  of— 

September  19,  1890 $5,000 

July  13,  1892 5.(H» 

August  18,  1894 ^.rx") 

June  3, 1896 2,:*^H) 

Total 15,000 


COMMERCIAL  STATISTICS. 


Articles. 


Saw  logs  and  timber. 

Kosin 

Turpentine 

Total 


1807. 

IfiM. 

Toil*. 
83,640 
440 
80 

Ttms. 
63.825 

81,100 

62,ft:3 

Q  9- 

IMPROVEMENT  OF  PEARL  RIVER  BELOW  JACKSON,  MSSISSIPPI. 

Tbe  original  project  for  improving  this  section  of  the  river  was  adopted 
in  1880,  the  object  being  to  obtain  a  navigable  channel  of  6  feet  from 
Jackson  down  to  the  mouth  at  low  water,  a  distance  of  312  miles,  by 
the  removal  of  snags,  stamps,  logs,  overhanging  trees,  and  closing  ran- 
out  bayoas,  at  an  estimated  cost  of  $9r),1)40,  based  upon  the  report  of  a 
survey  made  during  March  and  April,  1879. 

Upon  an  examination  made  at  low  water  in  December,  1884,  it  was 
found  that  a  5-foot  channel  at  low  water  was  not  practicable  by  the 
method  proposed,  but  that  a  2-ibot  channel  at  low  water  could  be 
obtained  in  that  manner,  and  was  all  that  the  present  commerce  of  the 
river  required. 

Owing  to  the  large  amount  of  obstructions  found  during  the  examina- 
tion, the  river  being  considerably  lower  at  that  time  than  during  the 
survey  in  1879,  the  modification  of  the  original  project  to  2  feet,  and 
the  increased  estimate  to  $145,940  was  appioved  in  1SS5, 

In  addition  to  the  improvement  of  the  river  proper,. the  increased 
lumber  trade  of  the  mills  situnted  on  East  Pearl  River  demands  the 
dredging  of  the  channel  over  the  bar  at  the  mouth  of  East  Pearl  Biver 
to  12  feet,  a  roagh  estimate  of  the  cost  of  which  is  $20,000. 
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For  the  history  of  the  work  see  Annual  Eeport  of  the  Chief  of 
^Engineers  for  1896,  Part  III,  pages  1455  and  1456. 
'  The  condition  of  the  river  on  Jane  30,  1896,  was  such  as  to  allow 
light-draft  boats  to  navigate  from  the  mouth  to  Cannons  Creek  all  the 
year.  The  river  from  Cannons  Creek  to  Mouticello,  Miss.,  had  been 
partially  improved  before,  and  is  in  a  fairly  navigable  condition.  Boats 
can  therefore  run  up  to  Monticello,  Miss.,  160|  miles,  at  an  ordinary 
low  stage  of  water  all  the  year.  From  Monticello,  Miss.,  to  Jackson, 
Miss.,  151 J  miles,  the  river  had  been  only  partially  improved  during 
1880  and  1881  by  contract,  but  navigation  is  not  possible  now  except 
during  a  7foot  rise  above  ordinary  low  water. 

The  reduction  in  freights  and  insurance  due  to  river  improvements 
is  considerable. 

The  total  amount  expended  on  the  improvement  of  this  section  of  the 
river  to  June  30,  1896,  was  $138,179.65,  of  which  $35,192.32  was  in 
preservation  of  the  improvement. 

Under  the  appropriation  of  $10,000,  made  by  act  of  June  3, 1896,  the 
^ork  on  the  improvement  of  this  section  of  the  river  was  confined  to 
that  portion  from  the  head  of  Holmes  Bayou  to  Monticello,  Miss.  This 
was  approved  by  letter  from  the  office  of  the  Chief  of  Engineers,  dated 
July  24, 1896. 

Work  on  that  portion  was  commenced  with  snag  boat  Ko.  1  at  the 
head  of  Holmes  Bayou  in  June,  1897,  and  carried  on  upstream  to  a 
point  2  miles  above  Holmes  Bayou,  Louisiana. 

Snag  boat  No.  2  commenced  work  at  Laytons  Bluflf,  La.,  on  October 
20, 1896,  working  upstream  toward  Monticello,  Miss.,  reaching  a  point 
2J  miles  above  the  bluif.  On  account  of  high  water  work  with  snag 
boat  No.  2  was  6usx)ended  on  January  6,  1897.  Snag  boat  No.  1  was 
hauled  out  and  repaired.  Work  with  snag  boat  No.  2  was  resumed 
on  June  16, 1897,  at  a  point  2^  miles  above  Laytons  Bluff,  and  carried 
upstream. 

The  following  is  a  statement  of  work  perfurnied  up  to  June  30, 1896: 

SnagH  pulled,  cut  up,  and  removed 9,427 

Roots  blasted  and  removed 6,808 

Sunken  logs  pulled  and  removed 5,372 

Stumps  leveled,  blasted,  and  removed 2,438 

Knees  removed .' 87 

Standing  trees  felled,  cut,  and  removed 1,693 

Overhanging  trees  felled,  pulled,  out,  and  removed 43, 947 

Logs  on  bai&  cut  up 417 

Trees  deadened 2,936 

Trees  trimmed 206 

Bushes  cut 2,825 

Drift  piles  removed 126 

Sand  and  clay  excavated  and  removed cubic  yards..  12,098^ 

Cane  cut  and  removed running  yards..  9,422 

Piles  driven  for  jetties 256 

Willows  planted  for  jetties cords..  636 

Trees  felled,  transported,  and  sunk  for  jetties 1,531 

Sunken  logs  and  trees  pulled  for  jetties 116 

Willow  out,  made  into  mattresses,  and  sunk cords. .  618 

Clay  excavated,  transported,  and  sunk  for  jetties cubic  yards . .  3, 220 

The  following  is  a  statement  of  work  performed  during  the  fiscal  year 
ending  June  30, 1897 : 

8nags  pulled,  cut  up,  and  removed 924 

Sunken  logs  pulled,  cut  up,  and  removed 30 

Stumps  removed  from  river 95 

Logs  and  stumps  blasted  and  removed  from  banks 432 

Overhanging  trees  felled,  pnllrd,  rtnd  i enm vtul • 2, 093 

Drift  piles  removed 51 

Boshes  cut cords.-  14 


1700      REPORT   OF  THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMT. 

The  total  amoaut  expended  on  this  improvement,  including  repair 
of  snag  boats,  np  to  Jane  30,  1897,  is  $143,896.53. 

The  condition  of  the  improvement  of  this  section  of  river  on  June. 
30, 1897,  is  such  as  to  allow  light-draft  boats  to  navigate  all  the  year 
from  the  mouth  up  to  Monticello,  Miss.,  160}  miles. 

The  results  obtained  by  the  improvement  are  greater  security  to 
steamboat  navigation  by  increased  width  and  depth  of  channel  and 
assisting  larger  rafts  of  logs  and  timber  to  be  brought  down.  Large 
tracts  of  valuable  bottom  lands  have  been  reclaimed  and  are  now  being 
cultivated  which  before  the  improvement  were  subject  to  overflow. 

Money  statemenU 

July  1, 1896,  balance  unexpended $19,945.35 

June  30, 1897,  amount  expended  during  fiBcal  year 5, 716. 87 

July  1, 1897,  balance  unexpended 14,228.48 

July  1,  1897,  outbtanding liabilities 460.63 

Julyl,  1897,  balance  available 13,767.85 

(Amount  (estimated)  required  for  completion  of  existino:  project 40, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  JnneSO,  1899    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


The  following  appropriations  have  been  made. 


By  act  of— 

June  14, 1880 $30,000 

March  3, 1881 25,000 

August  2, 1882 15,000 

July3,1884 10,000 

August  5, 1886 13, 125 

August  11, 1888 15, 000 


By  act  of— 

September  19,  1890 

July  13,  1892 

August  18,  18:J4.... 
June  3,  1896 


«20,000 

15.000 

5;  000 

10,000 


Total 158,125 


COMMBHCIAL  BTAT18TICB  1897. 


Articles. 


Cotton 

Ro8in 

TnrpentlDO 
Staves 


Toub. 


640 

<K)0 

90 

7 


Articles. 


Cord  wood. 
Charcoal... 

Total 


Tona. 


8,700 
10 


4,947 


Q  zo. 

IMPROVEMENT  OF  PEARL  RIVER  BETWEEN  CARTHAGE  AND  JACKSON, 

MISSISSIPPI. 


The  original  project  was  to  afford  a  clear  channel  of  navigable  width 
and  5  feet  deep  at  low  water  from  Oarthage  to  Jackson,  a  distance  of 
105  miles,  at  an  estimated  cost  of  $21,000. 

In  1886  the  depth  to  be  obtained  was  reduced  to  2  feet,  and  the  esti- 
mate was  increased  $29,000,  making  the  total  estimate  $50,000. 

The  original  condition  of  this  portion  of  the  river  was  sach  as  to  per- 
mit navigation  only  during  high  water,  and  even  then  it  was  diflicalt 
and  dangerous. 
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An  examination  of  this  part  of  the  river  was  made  in  1379.  and  report 
thereon  is  contained  in  the  Annual  Beix>rt  of  the  Ohief  oi  Engineers 
of  1879  (Appendix  K  2). 

The  following  is  a  statement  of  the  total  amount  of  work  performed 
up  to  June  30^  1897 : 

Snags  polled,  cut  up,  trimmed,  and  removed 81,945 

Stumps  leveled,  cat,  blasted,  and  removed ^ 4,614 

Sunken  logs  palled,  cat  np,  and  removed 5,238 

Sanken  trees  pnllea,  cat  ap,  and  removed 795 

LiO^on  banks  cut  ap 10,816 

Drift  piles  removed 109 

Overhanging  trees  felled,  palled  back,  and  removed 18, 987 

Trees  trimmed 2,779 

Bushes  cat 1 70,146 

The  project  is  completed.  The  work  to  be  done  hereafter  with  the  new 
appropriation  will  be  for  preservation  of  the  improvement. 

The  condition  of  tiiis  section  of  Pearl  River  on  June  30, 1896,  is  such 
as  to  allow  light-draft  boats  to  navigate  safely  on  a  3-foot  rise  above 
ordinary  low  water  from  Oarthage  down  to  Jackson. 

The  total  amount  expended  on  the  improvement  of  this  section  of  the 
river  up  to  June  30, 1896,  is  $33,650,  of  which  $8,634.66  was  for  preser- 
vation of  the  improvement. 

The  reduction  in  freight  and  insurance  due  to  river  improvement  is 
considerable. 

During  the  latter  part  of  June,  1897,  preparations  for  resuming  work 
on  July  1, 1897,  were  made. 

The  total  amount  expended  on  the  improvement  of  this  river  up  to 
June  30, 1897,  is  $34,890.21. 

Money  statement. 

July  1, 1896,  balance  anezpended $2,400.00 

Jane  80, 1897,  amount  expended  daring  fiscal  year 300.40 

Joly  1, 1897,  balance  anezpended 2,099.80 

{Amount  (estimated)  required  for  maintenance  of  existing  project 2, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


The  following  appropriations  have  been  made: 

By  act  of— 

March  3,1879 $6,000 

June  14,  1880 7,500 

March  3, 1881 2,500 

August  2, 1882 2,500 

August  6. 1886 2,250 

August  11, 1888 2,600 


By  act  of— 

September  19, 1890 $3,000 

July  13, 1892 5,000 

August  18, 1894 2,400 

Junes,  1896 2,400 


Total 86,050 


COMMERCIAL  STATISTICS. 


ArticlM. 

1887. 

18M. 

Cotton 

Tont. 

Tont. 
300 

StftTM -- - - - - 

200            270 

_^^-______        _                                 _—.»«__^»— .  —  »»  —  _»«.•»  —  A«  —  ^^^^  —  ^ •  —  «  —  ■— »»»«^ 

Total 

250  1         670 

1 
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Qii. 

IMPROVEMENT  OF  PEARL  RIVER,  MISSISSIPPI,  BETWEEN  EDINBURG  AND 

CARTHAGE. 

A  survey  of  this  part  of  the  Pearl  Eiver  was  made  during  November, 
1883,  and  report  thereon  is  contained  in  the  Annual  Eeport  of  the  Chief 
of  Engineers  of  1884  (Appendix  Q  18). 

The  original  project  was  to  afford  a  high- water  channel  from  Kdin- 
burg  to  Carthage,  a  distance  of  24 f  miles,  for  six  or  eight  months  of 
the  year,  at  an  estimated  cost  of  $13,464. 

The  following  is  a  statement  of  the  total  work  performed  up  to  June 
30,  1897  : 

Snags,  Btnmpe,  logs,  and  trees  blasted,  cat  ap,  and  trimmed 161 ,  161 

Standing  trees  cut  and  removed 368 

Stumps  blasted  and  removed 1,  687 

Logs  on  banks  cut  up ^ 2, 446 

Fallen  trees  removed 94 

Overhanging  trees  felled,  pulled  back,  aud  removed 22, 441 

Trees  trimmed 1,340 

Bushes  cut 52,665 

Banks  cleared  of  brush yards..  6,491 

Drift  piles  removed .' 42 

The  condition  of  this  portion  of  the  river  on  June  30, 1897,  is  such  as 
to  allow  light-draft  boats  to  navip:ate  safely  from  Edinbarg  to  Carthage 
on  a  4-foot  rise  above  ordinary  low  water. 

The  project  is  completed;  the  work  to  be  done  with  the  balance  on 
hand  from  the  appropriation  of  June  3, 1896,  will  be  in  preservation  of 
the  improvement. 

There  seems  to  be  no  commerce  whatever  at  present  on  this  portion 
of  the  river;  the  small  stern- wheel  steamer  formerly  running  the  river 
was  taken  oil*  in  181)5. 

The  total  amount  expended  on  the  improvement  of  this  river  up  to 
June  30, 1896,  is  $15,750,  of  which  $5,087.51  was  in  preservation  of  the 
im])rovement.    No  work  has  been  done  on  this  river  since  1895. 

There  was  expended  on  the  preservation  of  this  improvement  during 
the  fiscal  year  ending  June  30, 1897,  $207. 

M<mey  statement. 

Jnly  1,  1896,  balance  unexpended $500.00 

Jnne30,  1897,  amount  expended  daring  fiscal  year 207.00 

July  1,  1897,  balance  unexpended 293.00 

[Amount  (estimated)  required  for  maintenance  ol  exi^tin;;  pr<  joct 1,000.00 

-(Submitted  in  compliance  with  requirements  uf  sections  2  oi'  river  and 
{    harbor  acts  of  1866  and  1S67. 


The  following  appropriations  have  been  made: 

By  act  of— 

July  5, 1884 $2,500 

Augusts,  1886 2,250 

August  11, 1888 5,000 

September  19,  1890 6,000 

July  13,  1892,  maintenance 500 

August  18,  1894,  maiutenance 500 

June  3,  1896,  maintenance 500 

Total 16,260 

There  was  no  commerce  on  this  river  during  the  fiscal  year. 
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Q   12. 

IMPROVEMENT  OF  BOGUE  CHITTO,  LOUISIANA. 

An  exnmination  of  this  river  was  made  by  direction  of  act  of  Con- 
gress of  August  11,  1888,  and  report  thereon  submitted  June  24, 1889. 

The  original  project  was  to  close  the  west  mouth  and  to  remove 
snags,  logs,  overhanging  trees,  and  fish  traps  from  the  east  mouth  up 
to  Alford  Bridge,  a  distance  of  190  miles,  so  that  the  river  could  be 
used  by  small  river  steamers  the  greater  part  of  the  year,  at  an  esti- 
mated cost  of  $55,000. 

The  following  is  a  statement  of  the  total  work  performed  up  to  June 
30,  1890: 

Snags  pulled  and  removed 5,343 

Stamps  cnt,  leveled,  and  removed 381 

Logs  on  banks  cnt  iip 243 

O verhan pji  iig  trees  felled;  palled,  and  removed 10, 797 

Bushes  cut 11,106 

Drift  piles  removed 45 

Sand  removed  at  east  month cubic  yards..  156 

Willow  mattresses  made  and  snnk 1, 162 

Piles  cut  for  jetties  and  snnk 59 

Brush  cu  t  for  Jetties cords . .  200 

()]ay  and  sand  dug  and  wheeled  to  jetties cubic  yards. .  3, 623 

Banks  protected  (brush) linear  feet..  300 

Work  under  the  new  appropriation  of  June  3, 1896,  was  resumed  at 
the  month  June  10,  1897. 

The  following;  18  a  statement  of  work  performed  during  the  fiscal  year 
ending?  June  30, 1897: 

Snags  pulled  and  removed 30 

(.ravel  and  sand  excavated cubic  yards..  58 

Stumps  removed  from  river 32 

Logs  removed  from  river 8 

Logs  cut  up,  blasted,  nud  removed  from  banks 19 

Overhanging  trees  felled,  pulled  back,  cut  up,  and  removed 93 

Bushes  cut  (estimated) 656 

The  work  done  has  resulted  in  giving  a  3-foot  channel,  according  to 
the  project,  from  the  east  mouth  up  to  Purvis  Lake,  a  distance  of  36 
miles.  The  sand  bars  at  tlie  mouth  have  been  removed.  The  river,  for 
a  distance  of  IJ  miles  from  the  mouth  up,  has  been  widened  from  20  to 
50  feet,  and  deei}ened  to  5  feet,  so  as  to  allow  light-draft  boats  and 
large  rafts  of  logs  and  timber  to  pass  without  trouble  at  a  slight  rise 
above  low  water.    The  west  mouth  has  been  partially  closed. 

The  total  amount  expended  on  the  improvement  up  to  June  30, 1896, 
is  $14,983.21,  of  which  $5(14.60  was  in  preservation  of  the  improvement. 

The  total  amount  expended  on  this  improvement  up  to  June  30, 1897, 
is  $16,223.42. 

Money  statement. 

July  1,  1896,  balance  unexpended $5;  016. 79 

June  80,  1897,  amount  expended  during  flscal  year 1, 240. 21 

July  1,  1897,  balance  unexj^ended 3,776.58 

July  1,  1897,  outstanding  liabilities 76.04 

July  1,  1897,  balance  available 3,700.54 

{Amount  (estimated )  required  for  completion  of  exinlin^  project 35, 000. 00 
Amount  tbat  can  be  profitably  expended  in  fiscal  yearendinj^  June30, 1899    10, 000.00 
Submitted  in  compliance  'with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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The  following  appropriations  have  been  made: 

fey  act  of— 

September  19;  1890 ;.......i $5,000 

July  13,  1892 6,000 

August  18,  1894 i.     5,000 

Jane  8, 1896 i...; 5,000 

Total i..t.......-...-.-i.i. ..* 4..* 20,000 


■ 


COMMERCIAL  STATISTICS. 


Artioles. 


Saw  loga  «nd  tin  •  er  (piue) 
Saw  loga  (oypz  c.^a> 

Total 


Q13. 

SURVEY   OF  CANAL   FROM  BIRMINGHAM,  ALABAMA,  TO  THE  WARRIOR 

RIVER,  ALABAMA. 

The  charge  of  this  survey  was  assigned  to  me  by  Department  letter 
dated  June  10, 1897.  On  June  26,  1897, 1  drew  up  a  project  for  this 
survey  and  forwarded  to  the  Chief  of  Engineers.  It  is  expected  that 
the  survey  will  begin  early  in  the  next  fiscal  year. 


Q14. 

PRELIMINARY  EXAMINATION  FOR  CANAL  TO  CONNECT  THE  BLACK 
WARRIOR  RIVER  AND  FIVE  MILE  CREEK,  ALABAMA,  VIA  VALLEY 
CREEK. 

[Printed  in  House  Doe.  No.  77,  Fifty-fourth  CongreAs,  second  session.] 

office  of  the  chief  of  engineers, 

United  States  Army, 
WaMngton,  D.  C,  December  7, 1896, 

Sir  :  The  river  and  harbor  act  of  June  3,  1896,  provides  for  a  pre- 
liminary examination,  as  follows: 

Beginning  at  a  point  at  or  near  the  site  selected  for  Lock  Numbered  Thirteen  on 
the  Warrior  River,  and  continuing  np  Vally  River  from  its  mouth,  following  the 
general  conrse  of  said  stream  to  Bessemer,  Alabama ;  thence  np  the  valley  to  Bir- 
mingham and  beyond  to  Five  Mile  Creek,  at  a  point  where  sufficient  head  can  be 
obtained  to  supply  water  for  that  part  of  said  canal  between  Five  Mile  Creek  and 
Bessemer,  Alabama.  Said  channel  to  have  a  minimnm  deptb  of  six  feet  and  be  at 
least  fifty  feet  in  width  at  the  water  line. 

The  duty  of  making  this  examination  was  assigned  to  the  charge  of 
Maj.  W.  T.  Eossell,  Corps  of  Engineers,  and  I  have  the  honor  to  submit 
the  accompanying  copy  of  report,  with  map,*  upon  the  subject  by  that 
officer,  dated  November  28,  1896. 

Major  Bossell  states  that  it  is  impossible  to  determine  even  the  feasi- 
bility of  this  improvement  except  by  a  thorough  and  detailed  survey, 


'  Not  reprinted.    Printed  in  House  Doe.  No.  77,  Fifty-fourth  Congress,  second  session. 
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£knd  that  under  these  circumstances  he  is  unable  to  report  this  improve- 
ment as  either  worthy  or  unworthy;  but  in  view  of  the  magnitude  of 
the  interests  involved  he  recommends  that  a  careful  survey  be  made, 
after  which  a  report  can  be  submitted  and  the  worthiness  of  the 
improvement  determined. 

I  concur  in  the  views  of  the  local  engineer  and  recommend  that  pro- 
vision be  made  for  a  careful  survey  of  the  locality,  estimated  to  cost 
$15,000. 

Very  respectfully,  your  obedient  servant, 

W.  P.  Obaighill, 
Brig.  Oen,^  Chief  of  Eivginieers.. 
Hon.  Daniel  S.  Lahont, 

Secretary  of  War^ 


sepobt  of  maj.  vtilliak  t.  bosssll,  oobps  of  engineebff. 

United  States  Engineer  Office, 

Mobile^  Ala.,  November  28, 189e. 

Oenebal:  The  river  and  harbor  act  of  June  3, 1896,  requires  a  pre- 
liminary examination,  as  follows: 

Begtoning  at  a  point  at  or  Dear  the  Bite  selected  for  Look  Nambered  Thirteen  on 
the  Warrior  River,  Alabama,  and  con  tinning  up  Valley  River  from  ite  month,  foUow- 
ing  the  general  course  of  said  stream  to  Bessemer,  Alabama;  thence  up  the  valley 
to  Birmingham  and  beyond  to  Five  Mile  Creek,  at  a  point  where  sufficient  head  can 
be  obtaiuMl  to  supply  water  for  that  part  of  said  oanal  between  Five  Mile  Creek  and 
Bessemer,  Alabama.  Said  channel  to  have  a  minimum  depth  of  six  feet  and  be  at  least 
fifty  feet  in  width  at  the  water  line. 

I  was  charged  with  the  duty  of  making  this  examination  by  Depart- 
ment letter  of  July  31,  1896, 

For  many  years  it  has  been  the  hope  of  the  citizens  of  Birmingham 
to  get  water  transportation  for  her  coal  and  iron  to  tide  water.  The 
route  given  is  one  of  several  that  have  been  thought  of.  In  general 
terms  three  lines  have  been  proposed:  one,  to  the  Tennessee  liiver, 
thence  by  the  Mississippi  to  New  Orleans;  two,  to  theOoosa  Kiver, 
and  thence  by  the  Alabama  to  Mobile,  and,  three,  thence  to  the  Warrior 
Eiver,  and  thence  by  tbe  Tombigbee  to  Mobile. 

I  am  not  called  upon  to  discuss  the  relative  advantages  of  the  differ- 
ent routes  by  which  Birmingham  can  be  connected  with  tide  water. 

The  immense  deposits  of  coal  and  iron  at  and  near  Birmingham  are 
so  well  known  that  it  seems  unnecessary  to  go  into  any  details  as  to 
their  amount,  and  already  have  some  small  shipments  of  Birmingham 
pig  iron  been  made  from  Mobile  to  Great  Britain.  This  iron  was 
brought  to  Mobile  by  rail.  Goal  is  also  brought  by  rail  from  this  sec- 
tion to  Mobile  in  large  quantities.  It  seems  safe  to  assume  that  there 
.  will  be  heavy  shipments  by  this  canal  if  it  is  built  by  the  General  Gov- 
ernment and  thrown  open  to  trafSc. 

I  inclose  herewith^  a  sketch  of  Jefferson  County,  Ala.,  on  which  is 
shown  the  route  proposed  for  this  canal  and  a  supplementary  route  by 
Village  Greek.  The  two  routes  were  examined  by  Messrs.  John  A. 
Milner  and  Julian  Kendrick,  civil  engineevs,  the  latter  city  engineer  of 
Birmingham,  in  February,  1896.  I  append  a  copy  of  their  report  made 
to  the  mayor  of  Birmingham,  Mr.  J.  H.  Van  Hoose.  I  agree  with  these 
gentlemen  that  the  route  by  Valley  Greek  is,  so  far  as  can  be  determined 
by  a  preliminary  examination,  the  preferable  one. 
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In  considering  this  project  I  have  foand  that  the  diilorciure  in  levei 
of  the  mouth  of  Valley  Creek  and  Birmingham  is  about  400  feef.     Tlien 
are  no  exact  data  on  this  point.    The  distance  by  the  route  laid  dowi 
is  from  where  the  reservoir  must  be  made,  near  the  head  waters  of  l-ivt 
Mile  Greek,  to  Birmingham,  about  7  miles,  and  from  Birmingham  ti> 
mouth  of  Valley  Greek,  about  36  miles.    The  country  from  Bessemer  to 
the  Black  Warrior  is  brokeu  and  rocky,  and  in  changing  the  levels  of 
the  canal  it  may  be  economical  to  use  pneumatic  lifts  instead  of  locks. 
Between  Birmingham  and  Bessemer  the  route  lies  in  tlie  valley,  but  a 
good  portion  of  the  cuts  seem  to  be  through  rock.    From  Birmin^bazu 
to  the  proposed  reservoir  the  route  still  lies  in  this  valley,  cnt  in  places 
by  lateral  depressions,  across  which  the  canal  woald  have  to  be  partialis 
in  fill.    At  the  head  waters  of  Five  Mile  Greek  there  is  a  basin,  to 
inclose  which  would  require  only  a  short  dam. 

To  determine  whether  this  reservoir  would  be  sufficient  to  feed  the 
canal  through  the  dry  season  it  would  be  necessary  to  accurately  deter- 
mine its  size  and  the  amount  of  water  that  could  be  relied  ui>on  from 
the  springs  forming  the  creek.    By  the  courtesy  of  Mr.  Milner,  engineer 
of  the  Birmingham  waterworks,  I  was  informed  that  the  outflow  of  Five 
Mile  Greek  at  the  point  where  the  dam  would  be  built  is  from  3,50()5(K>t> 
to  4,000,000  gallons  per  twenty-four  hours.    Practically  all  of  this  is  now 
being  used  as  a  i>ortion  of  the  water  supply  of  Birmingham.    The  water 
is  brought  to  the  city  in  an  open  canal,  except  where  the  line  crosses  the 
lateral  valleys,  and  these  are  crossed  by  48-inch  mains  on  trestles.     The 
water  company  at  one  time  intended  to  impound  this  water  by  a  dam, 
but  gave  it  up  and  intend  to  get  tbeir  entire  supply  from  the  Cahaba 
liiver.    Their  reason  for  abandoning  Five  Mile  Greek  was  due  in  part^ 
I  am  informed,  to  the  uncertainty  as  to  cost  and  efficiency  of  the  reser- 
voir.   I  examined  their  canal  at  several  points  and  found  it  through 
rock. 

At  the  pumping  station  the  level  is  given  to  me  as  30  feet  below  the 
Union  Depot. 

It  may  be  necessary  to  take  the  route  of  the  canal  across  the  valley 
and  along  the  side  of  the  ridge  west  of  North  Birmingham  to  avoid 
heavy  cuts  and  excessive  land  damages.    Under  any  circumstances  tbe 
line  will  cut  railroad  lines  now  in  existence,  and  such  crossings,  with 
possible  changes  in  grade  of  railroads,  mast  be  paid  for.    In  fact,  I  am 
satisfied  that  it  is  not  only  impossible  to  determine  the  cost  of  the  proj- 
ect, but  even  its  feasibility,  except  by  a  thorough  and  detailed  survey. 
Under  these  circumstances  I  am  unable  to  report  this  project  as  either 
worthy  or  unworthy.    In  view  of  the  magnitude  of  the  interests  involved, 
I  recommend  that  a  careful  survey  be  made,  and  I  estimate  that  it  will 
cost  $15,000.    After  this  survey  a  report  can  be  made  and  the  worthi- 
ness of  the  project  determined.    This  will  not  delay  the  work,  should 
it  eventually  be  undertaken,  as  the  Black  Warrior  liiver  is  not  navi- 
gable to  the  month  of  Valley  Greek,  nor  has  any  project  for  making  it 
navigable  been  approved  by  Gongress,    At  present  the  approved  project  . 
extends  from  Tuscaloosa  to  the  mouth  of  Daniels  Greek.    The  distance 
fi'om  Daniels  Greek  to  Valley  Greek  by  the  Black  Warrior  Biver  is 
about  30  miles,  and  the  difier^nce  in  level  at  low  water  about  75  feet 
Very  respectfully,  your  obedient  servant, 

Wm.  T.  Bossbll, 
Major  ^  JEngineeri, 

Brig,  Gen.  W.  P.  Gbaighill, 

Chief  of  Engineers  J  U,  8.  A. 

(Through  the  Division  Engineer.) 
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[First  indoneroeiit.] 

4 

IT.  S.  Enginker  Office, 
Baltimove,  Md,j  December  2j  1896. 

Respectfully  submitted  to  the  Chief  of  Engineers,  U.  S.  A. 

The  district  engineer  states  that  he  is  "unable  to  report  this  project 
as  either  worthy  or  an  worthy, ''  except  as  a  result  of  a  thorough  and 
detailed  survey,  which  is  estimated  to  cost  1 15,000.  As  I  understand 
tbe  law,  a  survey  can  not  be  made  until  it  is  authorized  by  Congress. 

Under  the  circumstances  I  am  unable  to  form  an  opinion  as  to  the 
worthiness  of  the  Warrior  Biver,  or  to  make  any  recommendations. 

Peter  C.  Hains, 
Colonelj  Corps  of  Engineers^ 
Division  Engineer^  Southeast  Division* 


LBTTBR  OF  MESSBS.  JOHN  A.  MILNER  Ain>  JULIAN  KEKDRICK. 

Birmingham,  Ala.,  Fehruarp  fjy  1896, 

Dear  Sir  :  Having  been  oommissioned  by  yon  to  examine  the  territory  lying 
between  this  city  and  the  Warrior  River,  and  to  ascertain  whether  the  waterways 
and  resources  of  this  section  wonld  seem  to  Justify  the  necessary  outlay  for  making 
Hurveys  and  estimates  of  cost  of  cohstructing  slack-water  navigation  through  that 
district,  we  submit  the  following  report: 

We  have  examined  two  routes,  the  first  beginning  at  a  point  ou  Five  Mile  Creek  in 
or  near  section  33,  township  16  south,  range  2  west,  and  diverting  the  waters  of  Five 
Mile  Creek  into  Village  Creek  near  North  Birmingham :  thence  down  Village  Creek 
to  its  junction  with  the  Warrior  River.    This  route  would  be  about  27  miles  in  length. 

The  second  route  examined  would  begin  at  the  same  point,  connecting  the  waters 
of  Five  Mile  Creek  and  Village  Creek  as  in  the  first  route,  then  follow  down  Village 
Creek  Valley  to  a  point  nearly  opposite  Thomas  Furnaces,  where  it  wonld  cut  through 
the  divide  into  Possum  Valley;  thence  down  Possum  Creek  to  Valley  Creek;  thence 
down  Valley  Creek  to  its  junction  with  the  Warrior  River,  being  abont  40  miles  in 
length.  Both  of  these  routes  for  the  greater  portion  of  their  way  pass  through  roll- 
ing, wooded  country. 

The  first  route,  however,  while  the  shorter,  does  not  pass  as  close  to  so  many  of  the 
furnaces  as  the  second,  and  passes  through  a  somewhat  more  broken  country,  and 
has  the  additional  disadvantage  of  passing  through  the  same  territory  that  is  now 
being  developed  by  the  Kansas  City,  Memphis  and  Birmingham  Railroad,  at  no  point 
being  a  greater  distance  than  3  miles  from  it;  while  the  second  i-oute  passes  almost 
by  the  door  of  many  of  the  furnaces  and  within  2  miles  of  22  of  the  25  lilast  furnaces 
now  in  the  county,  and  within  easy  reach  of  a  large  majority  of  the  principal  coal 
mines  of  the  county,  and  for  the  lower  15  miles  of  the  route  through  one  of  the  finest 
coal  fields  in  this  district,  which  has  at  present  no  means  of  transportation,  and  is 
consequently  totiilly  undeveloped. 

From  the  most  reliable  information  gained  from  residents  along  the  two  routes 
examined,  and  from  former  observations,  we  are  led  to  believe  that  sufiloient  water 
can  be  obtained  throughont  the  entire  year,  provided  Five  Mile  Creek  and  Village 
Creek  are  united.  But  especially  would  this  be  trne  of  the  second  route,  where  the 
waters  of  the  three  creeks  are  brought  together. 

The  reports  of  the  State  inspector  of  mines  show  that  in  Jefferson  County  the  fol- 
lowing amounts  of  coal  have  been  mined  and  coke  manufactured  during  the  past 
three  years : 


1883. 
1894. 
1896. 


Coal 
mined. 


font. 
3, 133, 538 
2,776,802 
8,724,881 


Coke  maun* 
fftctured. 


Tatu. 
945,047« 
874.071 
1,856,878 
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Reliable  information  also  shows  the  following  to  be  the  amonnt  of  iron  mannfM- 
tared  in  Jefferson  Connty  for  the  past  three  years: 


Year. 


1893 
1894 
1895 


5W,0?4 
U75 


We  therefore  conclude  that,  taking  into  consideration  the  additional  tonnage  that 
wonld  naturally  be  developed  along  the  line  of  the  proposed  waterway,  and  the 
apparent  ample  water  su])ply,  the  outlay  for  making  surveys  and  estimatee  of  eost 
would  be  entirely  Justifiable. 

We  would  also  respectfully  call  your  attention  to  the  fact  that  this  waterway,  if 
constructedi  would  be  along  the  route  so  often  spoken  of  to  connect  the  waters  of 
the  Tennessee  and  Warrior  rivers,  tbe  northern  terminus  on  Five  Mile  Creek  being 
about  60  miles  southwest  of  the  McFarland  survey  made  by  the  United  States  Gov- 
ernment some  years  ago  to  connect  the  waters  of  the  Tennessee  and  Coosa  rivers. 

On  the  accompanying  map  of  Jefferson  County  you  will  find  the  two  routes  marked 
in  blue. 

RespectAilly  submitted.  John  A.  Miunut. 

Julian  Krndiuck, 
Ciijf  E%gi\ 

Hon.  J.  A.  Van  Hoosb, 

Mayor  of  Birmingham^  Ala, 


Q  15- 

PRELIMINARY  EXAMINATIONS  OF  SHIP  ISLAND  PASS,  MISSISSIPPI,  FOR 
CHANNEL  BETWEEN  GULF  OF  MEXICO  AND  SHIP  ISLAND  HARBOR. 
AND  FOR  DREDGING  CHANNEL  TO  CONNECT  SHIP  ISLAND  HARBOR 
WITH  GULFPORT. 

(Printed  in  House  Doo.  No.  84,  Fifty-fourth  CongreM,  aeoond  sesakn.] 

office  of  the  chief  of  engineers, 

United  States  Army, 
Washingtonj  D.  (7.,  December  5, 1896. 

Sir:  I  have  the  honor  to  sabmit  the  accompanying  copy  of  report  of 
November  19, 189C,  by  Maj.  William  T.  Eossell,  Corps  of  Engineers,  of 
the  results  of  preliminary  examinations  of  Sliip  Island  Pass,  Mississippi, 
with  a  view  to  obtaining  a  channel  26  feet  deep  at  low  tide  in  said  pass 
between  the  Gulf  of  Mexico  and  Ship  Island  Harbor;  also  to  dredging 
a  channel  500  feet  wide  and  25  feet  deep  to  connect  Ship  Island  Harbor 
with  a  railroad  pier  at  Gulf{K>rt.  These  examinations  were  made  to 
comply  with  provisions  contained  in  the  river  and  harbor  act  of  June 
3, 1896,  and  Major  Eossell,  for  reasons  given,  is  of  opinion  that  the 
localities  are  not  worthy  of  improvement  by  the  General  Government 
His  views  are  concurred  in  by  Col.  Peter  C.  Hains,  Corps  of  Engineers, 
division  engineer,  and  by  me. 

Very  respectftdly,  your  obedient  servant, 

W.  P.  Craighill, 
Brig.  Oen.j  Chief  of  Engineer9^ 

Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 
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bepobt  of  maj.  william  t.  bossell,  corps  of  engineers. 

United  States  Engineer  Office, 

Mobiky  Ala,j  November  19^  1896, 

General:  In  the  river  and  harbor  act  of  Jnne  3, 1896,  it  is  provided 
that  a  preliminary  examination  shall  be  made  as  follows: 

Ship  Island  Pass^  Mississippi,  with  a  view  to  ohtaining  a  channel  of  twenty-six 
feet  depth  at  low  tide  in  said  pass  between  the  Gnlf  of  Mexico  and  Ship  Island  Har- 
bor,  with  a  view  of  dredginga  channel  five  hundred  feet  wide  and  twenty-five  feet 
deep  to  connect  Ship  Island  Harbor  with  a  railroad  pier  at  Gulfport. 

The  dnty  of  making  this  examination  was  assigned  to  me  by  letter 
from  the  Chief  of  Eiigiueers,  dated  Jnne  16, 1896.  I  inclose  herewith 
a  sketch*  showing  Ship  Island  Harbor  and  the  railroad  pier  at  Gnlf- 
port,  with  lines  to  indicate  the  channel  to  be  dredged  to  connect  them 
as  proposed.  The  amount  of  material  to  be  excavated  is,  in  round  num- 
bers, 12,000,000  cubic  yards,  and  the  dredging  will  cost,  including 
inspection,  engineering  expenses,  etc.,  probably  about  10  cents  per 
yard,  making  the  cost  of  the  improvement  $1,200,000. 

The  material  to  be  excavated  is  in  great  part  a  very  soft  mud,  which 
will  move  under  the  action  of  storms  and  currents.  The  prevailing 
currents  are  not  parallel  to  the  proposed  cut,  and  tills  of  uncertain 
amount  will  take  place.  It  will  therefore  be  necessary  to  work  contin- 
uously to  retain  the  chapnel.  Vessels  using  the  channel  and  lying  at 
the  railroad  pier  to  load  will  be  exposed  in  southerly  and  southeasterly 
gales.  If  the  harbor  is  to  be  used  at  all  times,  it  will  be  necessary  to 
build  or  construct  an  artificial  harbor  by  means  of  breakwaters. 

It  will  be  seen  that  not  only  will  the  dredging  of  the  channel  be 
ex]>ensive  in  the  first  cost  and  to  maintain,  but  will  not  reach  a  harbor 
at  Gulfport. . 

Is  there,  then,  enough  commerce  to  justify  dredging  and  maintaining 
a  channel) 

A  report  was  made  on  a  similar  proposed  improvement  by  my  prede- 
cessor, Maj.  (now  Lieut.  Col.)  A.  ^.  Damrell,  Corps  of  Engineers,  in 
1889,  and  printed  in  the  Annual  Keport  of  the  Chief  of  Engineers  for 
that  year  (Part  II,  p.  1460).  At  that  time  Mtyor  Damrell  reported  the 
harbor  as  unworthy  of  improvement.  The  only  change  that  has  taken 
place  in  the  situation  is  the  building  of  the  Golf  and  §hip  Island  Kail- 
road  from  Gulfport  to  Hattiesburg,  Miss.,  a  distance  of  70  miles. 
The  road  runs  through  and  taps  a  fine  pine-timber  country.  In  going 
over  the  railroad  I  counted  eleven  sawmills,  constructed  or  in  construc- 
tion. The  expectations  of  the  builders  of  the  road  are  that  a  large 
business  in  export  and  import  will  come,  but  the  road  has  just  been 
finished,  and,  so  far  as  I  understand,  but  one  cargo  has  been  taken 
from  th«  pier.  This  was,  I  understand,  floated  to  Ship  Island  Harbor. 
Any  improvement  made  as  provided  for  in  this  examination  would  be 
largely  for  the  benefit  of  this  railroad.  The  road  owns  the  pier  and  all 
riparian  rights  for  one-half  mile  on  each  side  of  it. 

In  view,  then,  of  the  cost  of  the  work  and  its  maintenance  and  the 
fact  that  there  is  no  present  commerce,  I  feel  compelled  to  report  this 
harbor  is  not  worthy  of  improvement.  There  is  also  provided  for  a 
preliminary  examination  for  a  channel  26  feet  deep  at  low  tide  in  Ship 
Island  Pass.    I  have  drawn  on  the  sketch  such  a  channel  500  feet  wide 

*  Not  printed. 
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and  2,000  feet  long.    Tbe  material  to  be  moved  is  sand  and  the  position 
is  exposed.    I  feel  justified  in  saying  that  the  improvement  will  not  be 
permanent.    For  this  reason,  1  am  of  the  opinion  that  this  channel  is 
not  worthy  of  improvement 
Eespectfnlly  submitted. 

Wm.  T.  Bossell., 

Major  of  Engineers. 
Brig.  Gen.  W.  P.  Oraiohill, 

Chief  of  Engineers^  U.  S.  A, 

(Through  the  Division  Engineer.) 

[Fint  indonement.] 

U.  8^  ENaiNEBB  Opfiob, 
Baltimorej  Md,^  November  28y  1896. 

Bespectfhlly  submitted  to  the  Chief  of  Engineers,  United  States 
Array. 

In  my  opinion  the  present  and  prospective  demands  of  commerce  at 
Ship  Island,  Mississippi,  are  such  that  it  is  not  worthy  of  improve- 
ment by  the  United  States. 

Peter  0.  Hains, 
Colonel^  Corps  of  Engineers^ 
Division  Engineer j  Southeast  Division. 


letter  of  MAJ.  WILLIAM  T.  ROSSELL,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Mobile^  Ala.j  November  28, 1896. 

General:  I  have  the  honor  to  forward  herewith  copy  of  letters  of 
8.  8.  Bullis,  W.  H.  Hardy,  and  Charles  B.  Galloway,  in  reference  to 
proposed  improvement  of  Ship  Island  Pass  and  connection,  by  dredg> 
ing,  of  Ship  Island  Harbor  with  a  railroad  pier  at  Gulfport. 

These  papers  were  not  received  in  time  to  accompany  my  report  of 
November  19, 1896,  on  examination  authorized  by  act  of  June  3, 1896. 
Very  respectfully,  your  obedient  servant, 

Wm.  T.  Bossell, 
Major  J  Engineers, 
Brig.  Gen.  W.  P.  GRAiaHiLL, 

Chief  of  Engineers,  U.  S.  A. 


letter  of  mr.  8.  8.  bullis. 

Gulf  and  Ship  Islakd  Railroad  Co., 

Office  of  the  General  Manager, 

Gulfport,  MisB.,  November  21,  1896, 

Mt  Dear  Major:  The  press  of  basiness  in  oonneotion  with  the  oompletion  of  the 
constructiun  and  the  organization  for  operation  of  our  road  has  been  such  as  to 
absolutely  forbid,  on  my  part,  the  compilation  of  the  data  that  might  be  set  forth 
in  answer  to  your  letter  of  October  16. 

But  I  would  call  your  attention  to  the  fact  that  Ship  Island  Harbor,  despite  its 
location  at  a  distance  firom  shore,  has  had  for  many  years  a  large  tonnage  from  the 
State  of  Mississippi,  lightered  to  it  from  out  the  different  creeks  and  bays  along  the 
coast,  made  up  largely  of  timber  and  lumber  that  will  in  time  be  exhausted  at  these 
Booroes,  yet  it  is  still  itself  of  sufficient  importance  and  magnitude  to  warrant  Uie 
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GN>verDment  in  deepening  and  improving  the  channel  between  the  Gulf  of  Mexico 
and  Ship  Island  Harbor,  reprardlesa  of  the  tonnage  that  will  be  made  tributary  to 


Thia  railroad  is  now  practically  completed  to  Hattiesbnrg,  70  miles,  and  on  Decem- 
ber 1  will  be  fnlly  opened  for  bnsinesa.  It  is  projected  and  survey  has  been  made 
to  Pontotoc,  Miss.,  and  from  there  north  via  a  connection  which  has  been  bnilt  into 
the  State  of  Tennessee,  62  miles,  nnder  the  name  of  the  Gulf  and  Chicago.  The 
entire  line  we  have  built  and  most  of  that  projected  is  through  a  virgin  country ; 
for  the  first  100  miles  or  more  through  a  yellow-pine  district,  and  north  of  that 
through  oak  and  other  valuable  hard  woods,  for  all  of  which  there  is  a  constant 
foreign  demand,  besides  the  good  market  along  the  upper  Atlantic  coast  in  the 
United  States;  and  its  best  outlet,  and  the  only  one  of  profit,  is  by  this  harbor  at 
Ship  Island,  and  without  an  improvement  being  made  so  it  cau  be  utilized  the 
whole  section  of  the  country,  from  300  to  400  miles  long  and  from  50  to  75  miles  wide, 
will  remain  undeveloped  for  an  indefinite  period  of  time,  while,  on  the  other  hand, 
w^ith  the  facilities  of  railroad  and  harbor,  it  is  capable  of  being  and  will  become 
one  of  the  richest  portions  of  the  United  States. 

With  this  channel  dredged  and  improvement  made,  the  building  of  the  railroad 
through  the  State  and  the  construction  of  sullicient  docks  and  terminals  is  assured; 
and  the  work  already  completed  should  be  snfiicient  evidence  of  good  faith  and 
ample  guaranty  that  it  wiU  be  done. 

Commerce  present  and  prospective.  As  to  what  has  been  in  former  years,  the 
Government  records  can  give  you  the  best  information.  As  to  the  immediate  present, 
I  would  say  that  more  freight  than  we  can  transfer  to  the  vessels  from  the  end  of  the 
track  Is  being  offered  us  for  export  in  tlie  few  days  we  have  been  receiving  any  freight 
whatever;  1,000  tons  per  week  is  being  given  us  by  connecting  lines,  all  for  sliipment 
by  vessel  from  this  harbor,  and  this  is  but  very  small  part  of  what  we  will  get  from 
this  source  alone;  and  as  to  freight  for  export  originating  along  the  line  of  our  own 
railroad,  it  has  not  yet  had  time  to  develop,  but  will  be  large.  There  are  eighteen 
eawniills  now  being  erected  on  the  line  of  the  road  and  more  in  contemplation,  many 
of  them  large  ones,  the  combined  output  of  which  will  equal  the  present  shipments 
of  lumber  from  Ship  Island  Harbor,  and  the  total  tonnage  that  this  railroad  will 
command  for  export  can  conservatively  be  expected  to  ouadrople  the  business  at 
this  harbor,  without  further  extension  of  this  railroad  nortn  of  its  present  terminus, 
but  with  the  scheme  of  the  railroad  carried  through  to  completion,  as  it  will  be  with 
harbor  facilities,  a  shipment  through  this  port  will  follow  second  to  none  on  the 
Southern  coast. 

It  goes  without  saying  that  a  line  of  railroad  traversing  a  fertile  country,  through 
the  best  section  for  cotton  and  passing  over  vast  coal  fields  and  iron  ore,  and 
reaching  out  to  the  grain  fields,  wUl  develop  a  large  business  in  that  line.  In  real- 
ity, this  is  the  only  business  in  prospective,  and  that  must  necessarily  remain  so 
until  facilities  have  been  established  for  a  sufficient  time  for  development. 

The  timber  and  lumber  is  waiting  at  the  present  tine  and  the  whole  country  suf- 
fering and  being  retarded  in  growth  and  development  on  account  of  it. 

At  my  request  Capt.  W.  H.  Hardy,  of  Meridian,  Miss.,  former  president  of  this 
company,  and  at  the  present  time  State  senator  from  his  district,  addresses  a  letter 
to  you  on  this  subject,  which  I  hand  you  herewith,  togetlier  with  a  copy  of  the  letter 
from  Bishop  Galloway  he  refers  to. 

In  conclusion,  I  beg  to  assure  you  that  the  business  and  representative  men  of 
this  section  of  the  country  tributary  to  tliis  harbor  all  agree  with  nie  that  this 
project  is  worthy  of  Government  aid,  and  I  trust  you  will  come  to  the  same  con- 
clusion. 

Very  truly,  yours, 

S.  8.  BuLU8|  General  Manager, 

M^j.  Wm.  T.  Rossell, 

Major  of  Engineers,  U.  8,  A. 


LETTER  OF  HON,  W.  H.  RARDT. 

Mrridiak,  Miss.,  October  9S,  1896. 

Drar  Rir:  Mr.  S.  S.  Bnllis,  of  Gnlf^ort,  Miss.,  forwarded  to  mo  a  copy  of  your 
letter  of  the  16th  instant,  addressed  to  him  in  reference  to  the  improvement  of  Ship 
Island  Harbor,  and  re<]ueHted  me  to  furnish  such  information  to  the  inquiries  therein 
made  ns  might  occur  to  me. 

In  the  first  place,  it  is  the  deepest  and  safest  harbor  on  the  coast  of  the  Qulf  of 
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Mexico.  An  examination  of  the  Coast  Chart,  No.  190,  of  Mississippi  Sound  will  dem- 
onstrate this  fact.  Cat  island,  Ship  Island,  Horn  Island,  and  Round  Island,  as 
shown  on  the  chart,  form  a  series  of  breakwaters  that  so  completely  protect  the 
sound  from  storms  that  no  vessel  of  6ca{(uing  bniid  or  capacity  has  ever  been  lost  in 
the  sound  from  the  time  it  was  discovered  by  De  Iberville,  in  1698,  to  the  pres- 
ent time. 

But  this  is  not  all;  there  is  a  good  roadstead  outside  of  Ship  Island  formed  by 
Chandeleur  Island.  A  ship  or  any  number  of  ships  approaching:  Ship  Island  Pass  in 
a  storm  can  find  ample  sea  room  and  depth  of  water  outside,  and  protected  by 
Chandeleur  Isiand,  that  furnish  good  anchorage  and  enable  them  to  ride  ont  any 
storm  in  safety. 

Ship  Island  PasB.—The  pass  between  Ship  Island  and  Cat  Island  has  some  snperior 
advantages  for  improvement  that  I  desire  to  call  yonr  attention  to.  In  the  first 
place,  there  is  no  bar — that  is,  ho  bar  of  sand  or  silt — but  a  firm,  hard  bottom.  It  is 
true  the  chart  shows  a  little  blue  mud,  and  in  places  a  little  white  sand  and  shells, 
but  the  current  is  so  strong  that  the  main  channel  is  kept  practically  clean,  and,  in 
my  opinion,  if  the  channel  is  dredged  to  26  feet  it  will  never  shoal.  In  the  seoond 
place,  there  is  in  the  pass  no  ground  swell  as  at  Pensacola,  Mobile,  New  Orleans, 
and  Galveston.  I  mean  the  Gulf  entrance  to  these  ports.  This  is  attribntable  to 
the  fact  that  the  nndei*tow  or  ground  swell  of  the  sea  is  broken  by  Chandeleur 
Island ;  hence  a  vessel  can  safely  pass  in  and  out  of  this  harbor  loaded  down  to  the 
depth  of  the  pass,  as  there  is  no  danger  of  bumping,  the  perturbation  being  at  the 
top  and  none  at  the  bottom  of  the  sea.  This  is  a  most  important  fact,  and  its  exist- 
ence can  be  attested  by  every  ship  captain  who  hus  navigated  this  pass  for  fifty  years. 

The  anchorage  innde, — ^As  to  the  anchorage  inside  of  Ship  Island,  the  chart  shows 
it  is  scarcely  surpassed  by  any  in  the  world.  It  is  perfectly  protected  £rom  storms, 
let  them  come  whence  they  may.  The  greatest  storm  that  has  occurred  on  this  coast 
for  fifty  years  was  the  great  hurricane  of  October,  1893,  that  wrought  such  destruc- 
tion on  the  coasts  of  South  Carolina  and  Georgia  and  on  the  entire  Gulf  Coast,  but 
especially  south  of  New  Orleans  and  along  a  portion  of  Mississippi  Sound,  yet  eight 
ships  riding  at  anchor  in  Ship  Island  Harbor  rode  out  the  storm  with  but  little  dam- 
age, and  that  was  done  to  the  rig^n^  and  masts. 

At  the  last  session  of  the  Mississippi  legislature  a  Joint  committee  was  appointed  to 
visit  the  coast  and  examine  the  harbors  with  a  view  to  their  improvement.  Bishop 
C.  B.  Galloway,  of  the  Methodist  Episcopal  Church  South,  a  man  of  international 
reputation  and  of  ^reat  learning,  and  who  has  but  recently  returned  from  a  voyage 
around  the  world,  m  which  he  had  the  opportunity  to  visit  the  great  harbors  of  the 
leading  nations  of  the  world,  was  invited  to  accompany  the  committee  as  its  guest, 
and  on  his  return,  by  request  of  the  chairman,  wrote  his  opinion  of  Ship  Island  Har- 
bor, and  it  was  read  to  the  senate  and  adopted  and  ordered  to  be  spread  upon  the 
jonmal.  I  append  hereto  a  copy  of  this  letter  of  Bishop  Galloway,  taken  from  the 
senate  journal,  and  ask  for  it  that  careful  consideration  which  such  a  paper  on  so 
important  a  subject  from  so  eminent  and  distinguished  a  man  deserves. 

Dredging  a  channel  to  Gulf  port, — Upon  the  subject  of  dredging  a  ship  channel  to 
connect  the  deep  water  of  the  harbor  with  the  railroad  pier  at  Gulfport,  there  is  but 
a  single  question  involved,  and  that  is,  Will  the  channel  shoal  after  it  is  con- 
structed f  The  cost  of  dredging  the  channel  500  feet  wide  and  25  feet  deep  is  a 
bagatelle  compared  to  the  benefits  thereof  if  it  will  not  shoal.  I  think  »  careful 
examination  of  the  subject  will  lead  us  to  the  conclusion  that  it  will  not  shoal.  In 
the  first  place,  we  must  look  to  the  general  conformation  of  the  bottom  of  the  sound 
and  the  character  of  the  material  forming  it.  These  satisfactorily  determined,  the 
question  of  shoaling  is  of  easy  solution.  I  remark  here  that  there  is  no  sand  beyond 
three-fourths  of  a  mile  from  the  shore,  and  no  sand  drifts  except  near  the  shore,  and 
these  are  insignificant.  The  bottom  of  Mississippi  Sound  is  overlaid  with  a  soft  blue 
mud,  ranging  from  1  to  10  feet  in  depth.  It  is  a  soft,  putty-like  consistency,  with  a 
cohesion  among  its  particles  that  does  not  rise  and  fall  with  the  tide  or  change  its 
position  or  wash  under  heavy  seas — is  never  banked  up.  Underlying  this  is  a  stiff 
blue  clay  that  is  not  subject  to  erosion  or  caving  or  sloughing.  It  is  difficult  to 
penetrate  it  with  a  pile  under  the  blows  of  a  powerful  steam  hammer.  A  channel 
constructed  with  proper  slopes  to  the  banks  through  this  material  will  never  till  up, 
and  the  proper  slope,  in  my  opinion,  is  that  which  nature  adopted  in  the  conformation 
of  the  bottom  of  the  sound,  which  is  beginning  of  the  north  shore  at  O  and  with  a 
gradual  descent  for  8  miles  to  25  feet.  A  channel  constructed  with  the  same  slope  to 
its  banks  as  we  find  in  the  bottom  of  the  sound  can  not  shoal  or  fill  up.  In  proof  of 
this  I  call  your  attention  to  what  is  popularly  known  as  the  ^*  Hole,''  a  few  miles  west 
of  Gulfport  and  opposite  Pitchers  Point,  as  shown  on  chart  No.  190,  before  referred  to. 
Why  does  not  this  *'Hole''  fill  upf  Yet  there  is  a  better  reason  than  any  that  is 
apparent  why  the  dredged  channel  will  not  shoal,  because  it  will  be  constructed  on 
the  line  of  a  current  that  will  take  out  to  sea  all  soft  material  that  may  drift  into  it. 
I  again  refer  you  to  the  chart,  and  state  for  your  information  that  there  are  two  our- 


APPENDIX   Q ^REPORT   OF   MAJOR   ROSSELL.  1713 

rents,  one  coming  between  Ship  and  Cat  islands  and  flowing  nearly  due  north,  the 
other  flowing  nearly  dne  west  along  or  parallel  to  Ship  Island.  These  two  currents 
strike  each  other  nearly  at  right  angles  opposite  the  west  end  of  Ship  Island,  the 
effect  of  which  is  to  merge  the  two  into  one,  bat  deflected  to  the  northwest.  Now, 
look  at  the  chart  and  you  will  see  a  channel  has  been  scoured  by  these  united  cur- 
rents in  the  course  of  time  toward  the  shore  opposite  Qulfport,  and  from  soundings 
which  I  had  made  a  few  years  ago  it  was  disclosed  that  the  3-fathom  line  has  been 
moved  near  a  quarter  of  a  mile  toward  the  shore  since  1848,  the  date  of  the  first 
chart.  Why  does  not  the  natural  channel,  as  shown  on  the  ehart,  shoal  or  fill  upf 
Whatever  may  be  the  reason,  the  same  reason  will  apply  to  an  extension  of  this 
channel  by  artificial  means  to  the  shore  or  to  the  point  where  the  sand  drifts  cease, 
or  to  the  end  of  the  railroad  pier. 

The  j)r€8eHt  and  prospective  demands  of  commerce, — ^This  branch  of  the  subject  is 
attended  with  less  difficulty  and  is  more  pleasing.  The  present  demands  of  oom- 
m(*rce  are  easily  ascertained  by  an  examination  of  the  records  of  the  oustom-house 
at  Shieldsboro,  where  the  number  of  vessels  entering  the  harbor,  their  tonnage  and 
character,  and  value  of  their  cargoes,  can  all  readily  be  arrived  at ;  and  if  you  desire, 
I  can  have  a  tabular  statement  of  these  facts  made  up  for  you  by  the  collector  of  the 
port  within  a  reasonable  time,  showing  the  business,  say  for  two  years  back,  though 
I  dare  say  a  request  from  yon  for  that  information  would  be  more  readily  complied 
with  and  at  less  expense  than  if  made  by  me.  I  desire,  however,  in  advance  to  say 
that  the  business  done  in  the  harbor  will  aflbrd  no  fair  criterion  of  what  it  would  be 
if  there  were  facilities  for  receiving  and  delivering  cargoes  from  and  on  shore.  You 
must  remember  that  for  two  hundred  years  every  ship  that  has  attended  this  harbor 
has  come  in  ballast,  because  there  is  no  means  of  delivering  cargoes  on  shore,  and 
the  sole  business  has  been  confined  to  timber  and  lumber,  because  it  oould  be  lighlh 
ered  there  in  barges,  etc.  This  timber  and  lumber  is  lightered  from  Gainesville, 
Logtown,  and  Pearlington,  on  Pearl  River,  and  from  llandsboro,  Seranton,  Mosspoiu't, 
and  hitherto  from  Mobile.  A  few  years  ago  Mobile  lightered  50,000,000  feet  of 
timber  to  Ship  Island  Harbor  for  loading,  for  lack  of  depth  of  water  at  Mobile. 
The  president  of  the  Mobile  Chamber  of  Commerce  in  his  annual  address  to  the 
ohamber  in  January,  1888,  referred  to  the  matter  with  emphasis,  and  urged  it  as  a 
reason  why  Mobile  should  have  liberal  appropriation  from  Congress  for  deepening 
her  channel  to  the  Qulf.  If  there  were  facilities  for  getting  to  the  shore  at  Gulfport, 
so  that  cargoes  could  be  handled  cheaply,  this  port  would  soon,  become  second  to 
none  on  the  entire  Gulf  in  the  amount  of  business  done.  Mobile  has  to  reach  the 
Gulf  by  a  narrow,  tortuous  channel  about  28  miles  long,  in  which  vessels  are  con- 
stantly liable  to  be  stuck  on  the  banks;  Now  Orleans  has  to  reach  the  Gulf  over  the 
Mississippi  River,  a  distance  of  110  miles.  The  extra  amount  of  coal  required  to 
bring  a  steamship  from  the  jetties  up  the  river  to  New  Orleans  and  take  it  out  to  sea 
asain  would  send  that  same  vessel  from  Gulfport  three  days  on  her  voyage.  With  a 
ship  channel  connecting  Gulfport  with  the  deep  water  of  the  harbor  cotton  could  be 
exported  for  $1  per  bale  cheaper  than  from  any  port  in  the  South.  Hundreds  of 
millions  of  feet  ot  lumber  could  be  exported  at  a  saving  to  the  manufacturers  of  $2 
per  1,000  feet  over  any  other  port  in  the  South ;  and  the  most  extensive  forests  of 
virgin  long-leaf  pine  in  the  world  to-day  are  in  south  and  east  Mississippi,  that  are 
practically  of  little  value  because  the  cost  of  exporting  is  so  high.  The  capacity  of 
the  sawmills  now  in  operation  and  in  process  of  construction  on  the  line  of  the  Gulf 
and  Ship  Island  Railroad,  and  on  the  Northeastern,  with  which  it  connects  at  Hat- 
tiesbnrg,  and  on  the  Lnmberton  road,  soon  to  connect  with  the  Gulf  and  Ship  Island 
Railroad  at  Bonds  Station,  is  probably  two  hundred  millions  or  more  per  annum,  over 
half  of  which  would  seek  foreign  markets  if  facilities  for  reaching  the  ships  at  Gulf- 
port were  aiforded. 

I  call  your  special  attention  to  the  connection  of  the  Gulf  and  Ship  Island  Rail- 
road, when  completed  th|;ough  the  State  to  Jackson,  Tenn.,  with  the  great  meat  and 
grain  producing  West  and  Northwest,  and  with  the  inexhaustible  ooal  and  iron  fields 
of  Alabama  and  Tennessee,  all  of  which  could  find  a  cheap  outlet  through  Gulfport 
Harbor.  Good  steam  coal  could  be  delivered  at  Ship  Island  Harbor  to  supply  the 
navies  of  the  world  at  1^.50  to  $3  per  ton. 

In  considering  the  question  of  the  ''  prospective  demands  of  commerce''  we  must 
take  into  consideration  the  probable  certainty  of  the  early  competition  of  the  Nica- 
ragua Canal.  In  that  event,  it  is  reasonable  to  assnme  that  fifty  millions  of  popula- 
tion south  of  us  will  change  their  commercial  relations  largely  from  Europe  to  this 
conn  try,  and  this  being  the  deepest,  most  capacious,  and  safest  harbor,  it  wonld 
become  the  center  of  popuhition,  coumierce,  ana  wealth.  Indeed,  the  ships  of  India, 
China,  Japan,  Australia,  and  all  the  west  coast  of  North,  Central,  and  South  America 
would  pass  through  the  Nicaragua  Canal  into  and  through  the  Guljf  of  Mexico  in 
transit  to  the  United  Stales  and  Europe,  making  the  Gulf  the  Mediterranean  of  the 
Westeren  Hemispher.  These  ships  would  need  coal— they  would  need  safe  anchor- 
age in  time  of  storm.    Here  they  could  find  both.    Coaling  stations  could  be  estab- 
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lished  on  both  Ship  and  Horn  islands  that  would  supply  the  ships  of  tlio  ^vrorld  ^ 
good  steam  coal  at  the  miniranm  cost.  These  facts  all  enter  into  the  question  of : 
prospective  demands  of  commerce. 

Outlet  far  the  production  of  the  Mississippi  Valley.— Shii*  Island  Harbor  i9  iHk^  nmXc 
outlet  for  the  productions  of  the  great  Mississippi  Valley,  which  amonxit;  tx>  ante- 
millions,  and  which  will  be  doubled  in  the  next  decade,  and  if  we  project  our  c^- 
lations  into  the  future  of  Ave  decades,  or  a  half  century  (and  that  is  abrieJfperiotl  ■.. 
the  history  of  a  nation),  the  mind  is  almost  dazed  with  the  amount  and  vulue  of  t- 
prodnctions  of  the  teeming  millious  that  will  inhabit  this  great  vallej''.       Wliere  r^. 
they  find  a  cheap  outlet  to  the  markets  of  the  world?    Not  at  New  Orlcs^ns,  /or  ti 
city  is  110 miles  from  the  Gulf,  and  it  is  still  problematical  whether  the  jet^ties  can  ^» 
maintained  at  the  mouth  of  the  Mississippi  River.    At  this  time  the  people  of  »t 
Orleans  are  deeply  exercised  over  the  crevasse  through  Pass  a  Loutre.    Not  at  Mobilr 
for  that  city  is  29  miles  from  the  Gulf,  and  reaches  it  by  a  narrow,  tortaoos  chan&e: 
that  must  be  continually  dredged  to  remove  the  silt  brought  down  by  the  river, 
besides,  the  upper  bay  is  so  narrow  that  the  anchorage  ground  is  too  narrow  a^ 
limited  in  extent.    Not  at  Galveston,  for  the  channel  to  connect  her  harbor  'w^ith  dfCi> 
water  is  exposed  to  the  open  sea,  and  can  never  be  relied  upon  until  protected  by  asri 
wall,  built  at  great  expense,  for  the  purpose.    Here  at  Ship  Island  the  barbor  is  pro- 
tected by  breakwaters  built  by  the  Almighty,  and  is  almost  in  rifle  shot  of  the  opri: 
Gulf,  and  only  needs  a  ship  channel  to  connect  with  the  shores  of  Gulfport  to  meet  ah 
demands  of  commerce  that  may  be  made  npon  it.     But  this  oommouicatioiiy  alreaf/r 
too  long,  is  intended  to  do  little  more  than  to  suggest  certain  facts  ajid.  conditios4 
which  your  own  superior  knowledge,  judgment,  and  observation  will  lead  yon  t-.< 
pursue,  and  I  am  sure  you  will  reach  the  conclusion  that  the  Government  can  not  el« 
a  like  sum  of  money  on  any  other  harbor  in  the  United  States,  or  ever  has  used  alike 
snm,  that  would  yield  more  abundant  fruit  and  bring  untold  blessings  to  a  greater 
number  of  people. 

One  more  suggestion  in  conclnsion.  Mississippi  has  no  harbor  of  her  own  or  upon 
her  borders  through  which  to  export  her  products,  although  she  annually  exports 
nearly  1,000,000  bales  of  cotton  and  250,000,000  feet  of  lumber  and  timber,  to  wj 
nothing  of  naval  stores,  rosiu,  turpentine,  etc.,  and  cotton-seed  meal,  oil^  and  v^ke 
amounting  to  many  millions  of  dollars. 

I  should  be  happy  to  aid  you  in  any  way  I  can  in  this  great  matter,  which  I  re<;ard 
as  most  important,  fraught  as  it  is  with  possibilities  for  good  of  such  magnitude  to 
the  people  of  the  State  of  Mississippi  and  to  the  whole  country. 

With  best  wishes,  I  am,  very  truly,  f 

W.  H.  HA.RDT,  [ 

State  Senator,  Fourteenth  Distriot  of  Mississippi 
MaJ.  William  T.  Rossbll. 


LETTER  OF  BISHOP  CHAKLE8  B.   GALLOWAY. 

Jackson,  Miss.,  March  4, 1895, 

Gentlemen:  As  members  of  the  committee  appointed  by  the  legislature  to  visit 
our  seacoast  and  examine  our  deep-water  facilities,  you  were  kind  enough  to  invito 
roe  to  accompany  you,  which  invitation  was  highly  appreciated  and  gratefally 
accepted.    Interested  as  I  am  in  anything  that  afiects  the  welfare  of  uiy  native 
State,  and  in  sympathy  with  every  enterprise  that  tends  to  promote  her  prosperity, 
I  was  anxious  to  study  for  myself  the  problem  and  prospects  for  a  deep-water  harbor. 
You  are  now  kind  enough  to  ask  for  an  expression  of  my  opinion,  based  upon  the 
observations  made.    I  regret  that  the  press  of  other  duties  Aid  not  allow  me  to  sccom- 
pany  you  to  Horn  Island  Harbor  and  the  towns  on  that  part  of  the  coast.    Since  my 
return,  by  the  aid  of  maps,  charts,  accepted  soundings,  andseveral  elaborate  reportsof 
engineers,  I  have  made  some  further  investigations.    The  result  of  the  same,  ihoogh 
necessarily  somewhat  crude,  1  give  you  as  requested,  but  without  elaboration. 

1.  I  was  greatly  impressed  with  the  depth  and  extent  of  Ship  Island  Harbor  and  its 
immense  advantage  to  the  State  of  Mississippi  if  properly  utilized.  Of  ouorse  I  had 
read  that  the  English  fleet  under  General  Pakenham  was  sheltered  there  in  tbe 
war  of  1812-1814,  and  that  during  the  late  war  between  the  States  the  Federal  fleet 
under  Admiral  Farragu t  anchored  in  that  broad  and  peaceful  roadstead.  I  have  seen 
reports  also  of  the  amount  of  timber  shipped  therefrom  to  the  ports  of  the  world 
fiom  the  large  Pascagoula  mills;  but  historic  and  published  statements  failed  te 
impress  me  as  did  the  sight  of  22  large  vessels,  two  or  three  of  them  great  ironsteamen, 
anchored  there  one  afteiTioon  awaiting  their  cargoes  for  the  ports  of  Europe.  Ship 
Island,  nature's  own  breakwater,  of  9  or  10  miles  in  length,  forming  a  perfectly  secare 
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l3arrier  against  storms  and  heavy  seas,  with  a  depth  of  water  inside  varying  25  to  40 
Teet^  and  of  sufficient  breadth  for  any  number  of  the  largest  ships  in  the  world;  gives 
us  one  of  the  finest  harbors  on  the  planet. 

I  have  recently  returned  from  a  trip  around  the  world,  and  had  opportunity  of 
eeeing^  the  harbors  of  all  the  great  nations  of  the  world.    With  but  few  exceptions  have 
I  Been  one  naturally  equal  to  the  Ship  Island  Harbor,  and  not  one  that  at  so  trifling 
sh  coRt  conld  be  made  to  yield  such  ample  returns.    At  Colombo,  on  the  Island  of 
Ceylon,  the  point  of  call  and  transshipment  between  England  and  Australia,  and  at 
Madras,  India,  with  its  vast  shipping  interests,  the  only  protection  from  the  open 
sea  are  artitlcial  breakwaters  of  stone,  constructed  at  fabulous  cost.    Here  on  our 
coast,  and  within  a  few  miles  of  the  mainland,  we  have  a  landlocked  harbor,  made 
by  the  hand  of  the  Creator,  for  the  commerce  of  the  centuries,  and  yet  almost 
entirely  unappreciated.    Had  our  enterprise  equaled  our  opportunities,  and  had  the 
-whole  people  followed  the  leadership  of  our  wisest  men  from  1836  to  1860,  Missis- 
sippi would  not  have  contentedly  paid  tribute  to  the  cities  of  adjoining  States,  but 
^wonld  have  her  own  metropolis  by  the  sea  and  made  herself  the  commercial  empire 
of  tho  South.    One  has  only  to  glance  at  the  expenses  of  pilotage,  tonnage,  wharf- 
age, and  extra  travel  to  get  into  the  ports  of  Mobile  and  New  Orleans  to  appreciate 
the  great  advantage  in  favor  of  Ship  Island  Harbor.    Experienced  shippers  testify 
that  the  advantages  in  favor  of  our  Mississippi  seaport  would  be  fully  75  per  cent. 
The  figures  of  insurance  companies  also  in  their  rates  on  vessels  in  all  Southern 
ports  are  an  elegant  tribute  to  Ship  Island  Harbor. 

2.  The  development  of  our  splendid  harbor  is  vitally  connected  with  the  completion 
of  the  great  railroad  enterprise,  which  has  been  the  too  long  deferred  hope  of  the 
people  of  Mississippi.  Indeed,  without  interior  and  exterior  railroad  facilities,  in 
my  humble  judgment,  there  is  scarcely  any  need  to  ask  from  any  source  a  single 
dollar  for  a  harbor.  The  business  now  being  done  quite  exhausts  the  possibilities  of 
the  limited  section  contiguous.  No  freights  of  any  kind  will  ever  pass  through  the 
cities  of  Mobile  or  New  Orleans  for  shipment  from  a  Mississippi  point.  The  com- 
mercial interests  of  these  cities  are  naturally  hostile  to  the  improvement  or  develop- 
ment of  a  great  port  on  our  coast.  Since  my  return  I  have  read  the  report  of  the 
Committee  on  Public  Lands  in  the  United  States  Senate,  made  several  years  ago,  in 
which  occurs  this  reference  to  Ship  Island  Harbor: 

'^This  harbor  is  located  about  midway  between  Mobile  and  New  Orleans.  It  has 
large  capacity,  and  at  high  tide  has  from  25  to  40  feet  of  water.  The  people  of  Missis- 
sippi have  long  cherished  the  hope  that  they  might  be  enabled  to  avail  themselves  of 
the  advantages  it  offers.  They  have  long  realized  that  its  development  would  enable 
them,  through  a  port  on  their  own  coast,  to  have  some  share  in  the  commerce  based 
upon  their  heavy  crops  of  cotton,  which  they  market  every  year  through  the  ports 
of  other  States.  The  proposed  railroad  connecting  this  harbor  with  the  interior  of 
the  State  would  contribute  largely  to  this  end.  It  would  also  make  accessible  one 
of  the  finest  timber  regions  in  tho  world,  which  from  lack  of  transportation  facilities 
has  been  shut  out  from  all  markets."  And  on  this  well-matured  opinion  Congres- 
sional action  was  secured  excepting  certain  lands  from  forfeiture  in  favor  of  the  Gulf 
and  Ship  Island  Railroad. 

I  have  read  the  official  report  of  proceeding  of  the  Deep  Water  Harbor  Conven- 
tion, called  by  act  of  the  legislature  of  Mississippi,  and  which  met  in  Mississippi 
City  May  31, 1892.  Representatives  from  several  States  were  present.  That  conven- 
tion adopted  this  among  otlier  resolutions : 

^^Reaotvedf  That  after  a  full  and  careful  examination  by  soundings  and  inspection, 
we  declare  that  the  harbor  in  Mississippi  Sound  commonly  called  Ship  IslandHarbor 
is  sach  a  deep-water  harbor  as  will  meet  every  requirement  of  national  and  inter- 
national commerce." 

That  convention  also  sent  a  strong  memorial  to  the  Congress  of  the  United  States, 
with  detailed  reports  of  the  soundings  taken  and  the  amount  of  business  already 
being  done  on  the  coast,  and  asked  for  a  liberal  appropriation  for  the  improvement 
of  that  harbor. 

3.  United  aciion  is  all-imporfant. — ^We  must  be  of  one  mind  if  large  and  substantial 
results  are  to  be  secured.  The  petty  bat  noisy  rivalry  of  local  communities  and 
their  ardent  champions  must  be  ignored.  This  has  been  the  defect  and  sad  fate  of 
Boveral  great  enterprises  in  Mississippi.  Vioksburg  sat  on  her  majestic  hills  and 
saw  the  Mississippi  ruthlessly  cut  another  channel  and  move  2  miles  away,  while  her 
citizeoB  were  contending  over  varied  and  contradictory  theories  in  hydrauUcs. 
Some,  on  the  fateful  night  that  the  waters  rushed  with  ominous  roar  through  the 
cut-off,  were  loudly  arguing  that  it  never  could  occur.  The  question  to  be  decided 
by  yon,  as  the  representatives  of  the  entire  State,  is,  as  I  understand,  what  is  best 
for  the  whole  people,  and  what  will  largely  and  most  speedily  contribute  to  the 
commercial  prosperity?  On  that  point  I  hope  you  will  heartily  agree,  and  suggest 
some  wise  plan  for  enlisting  the  intelligenoe  and  eBthuaiaem  of  all  our  citizens. 
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Unless  yon  are  aroused  to  the  vast  importanoe  of  oar  deep-water  harbor,  ure  esui  noi 
hope  to  secure  sympathy  from  the  General  Government. 

I  am  very  hopefal  that  something  practical  will  result  from  your  inyesti{^&tions. 
The  readiness  with  which  the  legislature  accepted  the  sugffestion  and  intrustcMl  yoa 
with  the  responsible  mission  of  reporting  on  a  deep-water  narbor,  evidences  a  desire 
to  foster  an  enterprise  so  affluent  in  commercial  promise  and  so  prophetic  of  ixidos- 
trial  prosperity.  If  as  an  humble  citizen  I  can  contribute  in  any  way  to  tiiis  greai 
result;  it  will  be  my  patriotic  pleasure  to  do  so. 
Very  truly,  yours, 

Chas.  B.  Gaixowat. 

Hons.  Jas.  T.  Harrison,  Irvik  Miller, 

(And  others  of  the  committee). 


Qi6. 

SURVEY  OF  HORN  ISLAND  PASS,  MISSISSIPPI,  AND  THE  PASSAGE  LEAD- 
ING FROM  SAID  PASS  TO  THE  ANCHORAGE  INSIDE  HORN  ISLAND, 
WITH  A  VIEW  TO  OBTAINING  IN  SAID  PASS  AND  PASSAGE  L£AJ01NG 
THEREFROM  A  CHANNEL  OF  23  FEET  AT  LOW  TIDE. 

[Printed  in  House  Doo.  No.  200,  Fifty-fourth  Ck^Dgrees,  second  sesaloii.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  J).  6'.,  January  18, 1897. 

Sir:  I  have  the  honor  to  submit  the  accompauyiug  copy  of  report, 
dated  December  31, 189G,  with  map,*  by  Maj.  William  T.  liossell,  Corps  of 
Euii^iueers,  of  the  results  of  a  survey,  made  to  comply  with  the  provisions 
of  the  river  and  harbor  act  of  June  o,  1896,  of  Horn  Island  Pass,  Missis- 
sippi, and  the  passage  leading  from  said  pass  to  the  anchorage  inside 
Horn  Island,  with  a  view  to  obtaining  in  said  pass  and  passage  leading 
therefrom  a  channel  of  23  feet  depth  at  low  tide. 

Major  Eossell  states  that  to  obtain  a  channel  300  feet  wide  and  23 
feet  deep  at  mean  low  water  Irom  Horn  Island  Harbor  to  the  Gulf  of 
Mexico  would  require  the  excavation  of  410,000  cubic  yards  of  material, 
at  an  estimated  cost  of  $102,500.  To  improve  this  channel  to  a  width 
of  300  feet  and  depth  of  21  feet  at  mean  low  water  would  necessitate 
the  excavation  of  85,332  cubic  yards  of  material,  at  an  estimated  cost 
of  $21,333. 

He  calls  attention  to  the  fact  that  the  location  of  the  bar  at  Horn 
Island  is  subject  to  frequent  changes,  and  states  that  this  shifting  of 
the  bar  would  prevent  a  dredged  channel  from  being  permanent. 

For  reasons  given  in  his  report,  Mt^jor  liossell  is  of  opinion  that  Horn 
Island  Harbor  and  Pass  are  not  worthy  of  being  improved  by  the  Gen- 
eral Government,  and  Colonel  Hains,  the  division  engineer,  in  forward- 
ing Ms^jor  liossell's  report,  concurs  in  this  opinion. 
Very  respectfully,  your  obedient  servant, 

W.  P.  Craiohill, 
Brig,  Gen.,  Vhief  of  Ungineers, 

Hon.  Daniel  8.  Lamont, 

Secretary  of  War. 

*  Not  reprinted.    Printed  in  House  Doo.  No.  200,  Fifty-fourth  CoDgrens,  second 
session. 
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beport  op  maj.  william  t.  rossell,  corps  op  engineers, 

United  States  Engineer  Office, 

MoMley  Ala,j  DeoemJier  31, 1896. 

Oeneral:  In  the  river  and  harbor  act  of  June  3, 1896,  it  is  provided 
:bat  a  sarvey  shall  be  made  as  follows: 

Horn  Island  Pass,  Mississippi^  and  the  passage  leading  from  said  pass  to  the 
anchorage  inside  Horn  Island,  with  a  view  to  obtaining  in  said  pass  and  jiassage 
leading  therefrom  a  channel  of  twenty-three  feet  at  low  tide. 

The  duty  of  making  this  survey  was  assigned  to  me  by  letter  from 
the  Chief  of  Engineers  dated  September  6, 1896, 

I  inclose  herewith  a  tracing  showing  the  outlines  of  Horn  Island 
Harbor  and  Pass*  I  have  also  indicated  on  this  tracing,  by  shading, 
the  area  to  be  dredged  to  make  a  cut  300  feet  wide  and  23  feet  deep  at 
mean  low  water  from  the  harbor  to  the  Gulf  of  Mexico.  I  have  also 
indicated  the  area  to  be  dredged  for  a  channel  21  feet  deep  at  mean 
low  water.  The  number  of  cubic  yards  to  be  dredged  for  a  23-foot 
channel  is  410,000  and  for  a  21-foot  channel  85,332. 

The  mills  at  and  near  the  mouth  of  the  Pascagoula  Biver  ship  their 
lumber  partially  by  Ship  Island  Harbor  and  partially  by  Horn  Island 
Harbor.  The  amount  of  commerce  from  the  Pascagoula  Kiver  is  given 
in  my  report*  on  a  survey  of  the  moiith  of  this  river,  dated  December 
28, 180G.  The  material  to  be  dredged  is  a  mixture  of  sand  and  mud  and 
in  the  proportion  of  about  two  parts  sand  to  one  of  mud.  This  material 
packs  quite  hard  and  is  not  easy  to  dredge. 

The  x)osition  is  also  exposed,  and  both  of  these  facts  will  add  to  tiie 
cost  of  the  work.  An  examination  of  this  place  was  made  by  Lieut. 
Col.  A.  N.  Damrell,  Corps  of  Engineers,  in  1881.  (Annual  Keport  Chief 
of  Engineers,  1882,  p.  1324.)  Colonel  Damrell  there  gives  the  advan* 
tage  to  be  gained  by  deepening  the  channel  to  21  feet.  The  advantage 
is  in  giving  a  short  tow  for  material  now  shipped  via  Ship  Island  Har- 
bor from  Pascagoula  Ei ver.  Commerce  at  this  place  has  increased  since 
that  time.  He  also  gives  the  least  depth  in  the  pass  at  mean  low  tide 
as  16^  feet.  This  depth  has  now  increased  from  natural  causes  to  19 
feet.  He  estimates  the  cubic  yards  to  be  dredged  for  a  cut  100  feet  wide 
and  22  feet  deep  at  mean  low  water  at  86,000;  it  is  now  less  than  this 
amount  for  a  cut  300  feet  wide  and  21  feet  deep  at  mean  low  water. 

While  the  depths  through  the  pass  have  changed,  the  position  of  the 
channel  has  also  shifted.  The  eastern  end  of  Horn  Island  has  receded 
and  the  western  end  of  Petit  Bois  Island  has  advanced. 

On  the  Coast  Survey  chart  it  is  noted  that  ^^  the  bar  at  Horn  Island 
is  subject  to  frequent  changes  and  the  buoys  are  shifted  accordingly." 
If,  then,  a  channel  were  dredged  across  the  bar  it  would  not  be  per- 
manent. 

From  the  above  I  am  of  the  opinion  that  Horn  Island  Harbor  and 
Pass  are  not  worthy  of  improvement. 

Estimate  of  cost  of  dredging  a  cnt  300  feet  wide  and  23  feet  deep,  410,000 
cable  yards,  at  25  cents $102,500 

Dredging  a  cut  300  feet  wide  and  21  feet  deep,  85,332  cubic  yards,  at  25 
cents 21,333 

Very  respectfully,  your  obedient  servant, 

Wm.  T.  Eossell, 

Major ^  Engineers. 
Brig.  Gen.  W.  P.  CEAianrLL, 

Chief  of  Engineers,  V.  8,  A. 


"Printed  in  House  Doc.  No.  211,  Fifty -fourtli  Congress,  second  session. 
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Q17. 

SURVEY  OF  PASCAGOULA  RIVER,  MISSISSIPPI,  COMMENCING  AT  A  POINT 
IN  THE  MISSISSIPPI  SOUND  WHERE  THE  DEPTH  OF  WATER  EXCEKDS 
17  FEET,  THENCE  TO  THE  MOUTH  OF  AND  UP  SAID  RIVER  TO  THE 
INTERSECTION  OF  DOG  RIVER,  AND  THENCE  UP  DOG  RIVER  3  MILKS, 
WITH  A  VIEW  TO  OBTAINING  A  CHANNEL  OF  17  FEET  AT  LOW  TIDE 
ALONG  THE  LINE  OF  SURVEY. 

[Printed  In  Houso  Doo.  Ko.  211,  Fifty -fourth  Congress,  second  session.] 

Office  of  the  Chief  op  Engineers, 

United  States  Army, 
Washington^  D.  C,  January  19, 1897 » 

Sir  :  The  river  and  harbor  act  of  June  3, 1896,  directs  that  the  Sec- 
retary of  War,  at  his  discretion,  cause  a  survey  to  be  made  and  tbe 
cost  of  improvement  to  be  estimated  at  the  following  locality,  viz: 

Pasca^oula  River,  Mississippi,  commencing  <^t  a  point  in  the  Mississippi  Sound 
where  the  depth  of  water  exceeds  seventeen  feet,  thence  to  the  month  of  and  np  said 
river  to  the  intersection  of  Dog  River,  and  tlience  np  Dog  River  three  miles,  with  a 
view  to  ohtainiuga  channel  of  seventeen  Ibet  at  low  tide  along  the  line  of  survey. 

The  duty  of  making  this  survey  was  assigned  to  the  charge  of  Maj- 
William  T.  Rossell,  Corps  of  Engineers,  and  I  now  have  the  honor  to 
submit  the  accompanying  copy  of  report  of  December  28, 1896,  by  that 
officer,  giving  the  results  of  the  survey  thus  provided  for. 

Major  Eossell  estimates  that  to  obtain  a  17-foot  channel  from  3  miles 
above  the  mouth  of  Dog  River  to  the  17-foot  contour  in  Mississippi 
Sound,  with  widths  of  150  feet  above  the  railroad  bridge  at  Scranton 
and  300  feet  below  that  point,  would  require  the  excavation  of  2,625,555 
cubic  yards  of  material,  which  it  is  estimated  will  cost  $1,050,222. 

He  states  that  the  permanency  of  the  dredged  channel  below  the 
railroad  bridge  at  Scranton  is  still  an  open  question,  and  recommends 
that  the  channel  be  first  dredged  to  a  depth  of  12  feet;  after  this  is 
done  and  such  depth  is  found  to  be  reasonably  permanent,  then  to 
increase  the  depth  to  17  feet. 

In  conformity  with  this  recommendation  he  estimates  that  to  obtain 
a  12-foot  channel  from  3  miles  above  the  mouth  of  Dog  River  to  the 
12-foot  contour  in  Mississippi  Sound,  with  widths  similar  to  those  pro- 
vided in  the  previous  estimate,  would  require  the  excavation  of  669,000 
cubic  yards  of  material,  at  a  cost  of  $267,600. 

In  forwarding  the  report  to  this  office,  Col.  Peter  O.  Hains,  Corps  of 
Engineers,  the  Division  Engineer,  concurs  "  in  the  views  of  the  district 
engineer  that  the  mouth  and  lower  part  of  Pascagoula  River  are  worthy 
of  improvement  to  the  extent  of  a  channel  12  feet  deep,  but  no  more," 
it  being  his  opinion  that  the  present  and  prospective  demands  of  com- 
merce do  not  justify  the  Government  in  incurring  the  expense  of  form- 
ing and  maintaining  a  channel  17  feet  deep. 

Very  respectfully,  your  obedient  servant, 

W.  P.  Cbaightll, 
Brig.  Oen.y  Chief  0/  Engineers. 

Hon.  Daniel  S.  Lamont,  , 

Secretary  of  War. 
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report  of  maj.  william  t.  rossell,  corps  of  engineers. 

United  States  Engineer  Offioe, 

Mobilej  Ala.y  Beceinber  28^  1896. 

General:  la  the  river  and  harbor  act  of  June  3, 1896,  it  is  pro- 
vided that  a  survey  shall  be  made  as  follows: 

Pascagonla  Rivor,  Mississippi,  oommencing  at  a  point  in  the  Mississippi  Sound 

where  the  depth  of  water  exceeds  seventeen  feet,  thencato  the  mouth  of  and  up  said 

-river  to  the  intersection  of  Dog  River,  and  thence  up  Dog  River  thiee  miles,  with 

a  view  to  obtaining  a  channel  of  seventeen  feet  at  low  tide  along  the  line  of  survey. 

I  was  charged  with  the  duty  of  making  this  survey,  by  letter  from 
the  Chief  of  Engineers  dated  September  6, 1896. 

I  inclose  herewith  a  tracing*  showing  the  results  of  the  survey  and 
the  area  to  be  dredged  to  carry  out  the  proposed  project,  viz,  a  channel 
17  feet  deep  at  mean  low  water.  I  would  recommend  making  this  chan- 
nel 150  feet  wide  above  the  railroad  bridge  at  Scranton,  Miss.,  and  300 
feet  wide  from  this  bridge  to  the  deep  water  of  Mississippi  Sound.  The 
material  to  be  dredged  is  clay  and  sand,  and  most  of  it  will  be  easy  to 
dredge.    The  number  of  cubic  yards  to  be  removed  is  2,625,555. 

The  object  sought  by  this  improvement  is  to  allow  deeper  draft  ves- 
sels to  reach  the  sawmills  at  Scranton,  Moss  Point,  and  vicinity. 

The  idea  of  improving  or  making  a  channel  at  the  mouth  of  Pasca- 
goula  Eiver  is  an  old  one,  and  we  find  that  Congress  apx)ropriated  money 
for  this  purj^ose  in  1827.  Systematic  work,  however,  was  begun  in  1878. 
The  object  sought  at  that  time  was  to  obtain  a  channel  200  feet  wide 
and  7  feet  deep  across  the  bar,  which,  before  the  improvement,  only  had 
a  depth  of  3  feet.  This  project  was  completed  in  1884,  and  gave  a  chan- 
nel 180  feet  wide  and  7  J  feet  deep  at  mean  low  water. 

In  1887  a  new  project  was  approved,  under  an  appropriation  made  by 
the  river  and  harbor  act  of  August  5, 1886.  This  project  proposed  the 
dredging  of  a  channel  12  feet  deep  at  mean  low  water,  and  of  "naviga- 
ble width,"  through  the  same  portion  of  the  river  and  bay  as  is  covered 
by  this  survey. 

Dredging  was  done  in  1887,  1890,  1891,  and  1892  on  this  project 
under  appropriations  made  in  1886, 1888,  1890,  and  1892.  The  cuts 
dredged  are  shown  on  the  tracing  herewith.  It  will  be  seen  that  the 
cuts  made  in  the  river  have  retained  tlieir  depths,  but  those  in  the 
sound  have  shoaled.  However,  as  the  cut  in  the  sound  was  not  carried 
beyond  the  9J-foot  contour,  it  merely  formed  a  pocket,  and  shoaling 
might  have  been  expected  to  a  much  greater  degree  than  would  have 
been  the  case  had  cuts  been  made  through  to  the  12-foot  contour  in 
Mississippi  Sound.  The  result  of  this  work  has  been  that  there  is  now 
a  channel  into  Pascagoula  Kiver  from  Mississippi  Sound,  with  a  least 
depth  at  mean  low  water  of  9  feet,  and  in  the  river  proper  there  is  a 
narrow  channel  12  feet  deep  at  mean  low  water. 

This  improvement  has  been  of  value  to  the  river  commerce,  but  to 
get  the  full  value  of  it  the  cuts  should  be  made  wider  in  the  river  and 
wider  and  deeper  below  the  railroad  bridge.  To  dredge  a  channel  300 
feet  wide  and  12  feet  deep  at  mean  low  water  from  the  bridge  to  the 
12-foot  contour  in  Mississippi  Sound  and  150  feet  wide  and  of  the  same 
depth  above  will  require  the  removal  of  669,000  cubic  yards  of  material. 
The  material  is  sand  and  clay. 

*  Not  reprinted.  Printed  in  House  Doo.  No.  211,  Fifty- fourth  Congress,  second  ses- 
sion. 
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If  dredging  is  done  at  tbis  place  tbere  will  be  trouble  to  find  dam; 
ing  grounds.  For  the  work  south  of  the  railroad  bridge  tlie  msLteri: 
can  be  dumped  north  of  Bound  Island  or  taken  to  sea  throu^li  Hon 
Island  Pass.  The  material  dredged  above  the  bridge  must  l>e  pnt  o' 
shore,  except  a  small  amount  that  can  be  put  behind  Lowry  XslarTid  aih 
Dog  Island.  The  length  of  tow  to  carry  material  to  north  of  JSool: 
Island  averages  2  miles,  and  to  tow  it  to  sea  averages  10  miles.  Tber^ 
are  oyster  reefs  north  of  Hound  Island  which  might  be  destro^red  wer^ 
much  material  dumped  4)here.  For  these  reasons  I  have  felt  if;  nece^ 
sary  to  estimate  the  large  price  of  40  cents  per  yard  for  dr^dgin^. 
The  price  includes  all  engineering  and  contingent  expenses. 

I  wrote  the  mayor  of  Scran  ton,  Miss.,  concerning  the  present:  ar.c 
prospective  commerce  that  would  be  benefited  by  increasirig  tb©  depth 
of  water  at  the  mouth  of  Pascagoula  Eiver.  His  reply  is  appended  ro 
this  report. 

I  also  inclose  copy  of  commercial  statistics  furnished  me  by  collector 
of  customs  for  last  Annual  Report. 

In  view  of  the  large  business  done  at  this  place  now,  I  ain  of  f ftc 
opinion  that  the  mouth  and  lower  part  of  Pascagoula  River  is  worthy 
of  improvement. 

The  permanency  of  the  dredged  channel  below  the  railroad  bridge  is 
still  an  open  question,  and  I  would  recommend  that  the  improvemeat 
be  made  to  obtain  a  channel  12  feet  deep  first,  and  after  this  is  done,  if 
foand  reasonably  permanent,  then  it  be  increased  po  17  feet 

Estimate  for  12-foot  channel  from  3  miles  above  the  mouth  of  Dog  River 
to  the  12-foot  contour  in  Mississippi  Sound,  150  feet  wide  above  railroad 
bridge  and  300  feet  wide  below  bnd^e,  669,000  cubic  yards,  at  40  cents.     $267,  600 

Estimate  for  17-foot  channel  from  3  miles  above  the  mouth  of  Dog  River 
to  the  17-foot  contour  in  Mississippi  Sound,  150  feet  wide  above  railroad 
bridge  and  300  feet  wide  below,  2,625,555  cubic  yards,  at  40  cents 1, 050, 2^ 

Very  respectfully,  your  obedient  servant, 

Wm.  T.  Bossell, 
Major  of  Engineers, 
Brig.  Gen.  W.  P.  Craighill, 

Chief  of  EngineerSj  U.  8>  A. 


BTATBMBNT  OF  MR.  H.  C.  ALLUAN,  MAYOR,  SGRANTON,  MIS8. 

The  port  of  Pascagoula  includes  the  towns  of  Moss  Point,  Scranton,  East  and 
West  Pascagoula,  all  within  a  radius  of  6  miles  and  situated  on  and  near  the  mouth 
of  the  Pascagoula  River  in  the  county  of  Jackson,  State  of  Mississippi.  These 
towns  are  the  natural  manufacturing  point  and  outlet  for  5,000,000  acres  of  yellow- 
pine  timber,  which  is  floated  down  the  Pascagoula  River  audits  innumerable  tribu- 
taries, stored  along  this  river,  and  finally  manufactured  into  lumber  and  timber, 
which  is  shipped  to  both  foreign  and  domestic  port-s. 

Manufacturing  and  shipment  of  lumber  is  the  principal  indnstry  carried  on  in 
these  towns,  employing  a  vast  capital  invested  in  sawmills  and  employed  in  hand- 
ling the  products  of  the  same. 

These  miUs  are  all  situated  in  these  towns  or  on  the  banks  of  the  river  aboTe,  and 
are  dependent  on  the  Pascagoula  River  for  transportation  of  their  products. 

The  following  counties  are  the  center  and  heart  of  the  Mississippi  pine  forest, 
almost  inexhaustible  in  supply:  Jackson,  Hanison,  Marion,  Perry,  Jones,  Oreene, 
Clark,  Wayne,  Covington,  Smith,  Jasper,  and  Lauderdale,  all  of  which  are  pene- 
trated by  tlie  Pascagoula  Kiver  or  some  of  its  tributaries,  and  annually  furnish  about 
500^000  saw  logs  for  manufacture  into  lumber  and  timber  for  shipment  from  the  port 
of  Pascagoula,  the  natural  outlet  for  these  products. 

In  addition  to  the  yellow-pine  forests  above  referred  to,  there  are  thousands  of 
acre«  of  rich  aUuvial  bottom  lands  covered  with  a  heavy  growth  of  different  kinds 
of  timber;  principally  cypress,  oak  (several  species),  hicKory,  beach,  ash,  and  others 
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t»oo  nnmeroTis  to  mention,  whicli  will  sooner  or  later  become  valuable  and  seek  a 
xnarlcet. 

Under  great  disadvantages  as  compared  with  other  lumber  ports,  this  port  has 
ixioTeased  steadily  in  the  export  of  Inmber  and  timber,  and  with  liberal  appropria- 
'feion  f^om  the  General  Government  and  a  good  draft  of  water  into  the  Pascagoala 
River,  beneficial  resnlts  would  follow  to  the  Government,  the  vicinity,  the  State,  and 
iJie  cotmtry  at  large. 

Vessels  chartered  for  the  port  of  Paecagoula  drawing  10^  feet  of  water,  loaded, 
xeceive  their  cargoes  at  the  mills  in  the  river. 

-  Vessels  drawing  over  10}  and  under  20}  feet  of  water  loaded  are  compelled  to  have 
tlieir  cargoes  conveyed  to  them  at  Horn  Island  Harbor  by  means  of  barges  and 
'txigboats. 

V  essels  chartered  for  the  port  of  Pascagonla  of  a  draft  exceeding  20}  feet  of  water 
loaded  are  forced  to  harbor  at  Ship  Island,  distant  30  miles  froui  the  towi^s  above 
Btated,  where  the  cargoes  are  mannfaotured,  necessitating  the  transportation  of  the 
lumber  and  timber  that  greater  distance  at  groat  expense  and  danger  to  property. 

The  depth  of  water  in  Horn  Island  Pass  is  ^}  feet  and  in  Ship  Island  21}  feet.  This 
1  foot  difference  causes  a  great  number  of  the  larger  vessels  to  receive  their  cargoes 
in  the  latter  harbor,  as  stated  above,  causing  greater  expenses  to  shippers. 

Twenty  years  a^o  the  capacity  of  the  sawmills  located  at  these  points  was  75,000 
Biiperficial  feet  daily,  the  product  of  which  sought  and  received  a  market  only  in  the 
city  of  Kew  Orleans,  La.,  being  transported  thence  in  small  vessels  of  light  draft, 
the  month  of  the  river  then  having  only  a  depth  of  about  4  feet. 

Under  this  disadvantage  the  manufacture  of  lumber  steadily  increased,  and  a  small 
appropriation  by  the  Feflcral  Government  was  secured,  economically  eiqiended,  and 
resulted  in  an  increased  depth  of  water.  This  gave  a  new  impetus  to  lumber  manu- 
facturing, which  increased  from  75,000  daily  capacity  of  mills,  as  above  stated,  to 
1,000,000  daily  capacity  in  the  present  year,  demonstrating  the  need  of  this  industry 
for  deeper  water. 
The  following  table  shows  the  commerce  of  these  towns  for  the  year  1896: 

Lwuilfter  and  timber  manufaeUnred  and  shipped,  foreign  and  domettio,  through  the  porU  of 

Biloxi  and  Fascagcula. 


Bnporflcial  feot 

Lumber  and  piles  creosoted  (rail)  •  < 
IfiaceUaneoaa  (by  rail  and  water). 


Total 


Qnantity. 


131,873.458 
2,607,082 


138,880,488 


Yaloe. 


$1,436,040 

07,668 

129,880 


1,632,088 


Total  number  of  vessels  entered  at  port  Paseagonla,  foreign  and  domestic,  216; 
tonnage,  115,322. 

The  following  table  shows  sawmills  located  in  these  towns  and  on  the  banks  of 
the  river  and  dependent  on  the  river  and  harbor  for  transportation,  all  of  which  are 
in  active  and  permanent  operation : 


Dantiler  Lumber  Co 

Denny  Lumber  Co 

Pasctconia  Lnmber  Co 

Host  Foiot  Lnmbor  Co 

LakeMills 

K.  Piatt  Lnmber  Co 

Bead  Lake  Lnmber  Co , 

J.LDixon  SlCo , 

DaTld  Baker , 

Patterson,  Downing  Sc  (?o , 

J.0.Arve  &.Co , 

F.  Gantiers  &  Sona , 

M.Parker , 

Pansworth  Lnmber  Co 

IfeadBroe 

Kew  Yeaiee  Mannfactnring  Ck> 

Total 


Nnmber 

of  aaw- 

milla. 


2 
2 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


18 


Dally 
oapaoity. 


Sup.  feet 

125,000 

100,000 

100,000 

60,000 

60,000 

40,000 

80,000 

40,000 

20,000 

26,000 

26,000 

60,000 

25,000 

100,000 

40,000 

20,000 


840,000 


Looated 


Moea  Point,  Mlas. 

Do. 

Do. 

Do. 

Do. 

Do. 
Upper  Paaoagoola  Bivsr. 

Do. 

Do. 

Do. 

Do. 
West  Paaoaffonla. 
Upper  Paacagonla  BiTsr. 
Scranton,  HiaSr 

Do. 

Do. 
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There  are  also  one  creosote  wood  treating  plant,  flye  sbipynrdB,  the  largest  «€* 
whicli  yards  have  a  hauling-out  capacity  of  from  300  to  500  tone,  besides  other  smalter 
industries,  all  of  which  woald  be  largely  benefited  by  a  snfficient  depth  of  water  ta 
snccessfully  carry  on  their  respective  lines  of  business. 

The  foregoing  is  the  business  existing  at  this  point  at  present,  employing  men  aii<d 
mo^ey  all  over  the  soathern  portion  of  the  State  in  catting,  naulmgy  and  rsfung: 
saw  logs  and  square  timber,  large  capital  and  numbers  of  men  in  the  niannfacti?r« 
of  these  products  into  lumber,  a  fleet  of  vessels  and  their  crews  transporting  tW 
product  to  distant  markets,  and  a  large  force  of  stevedores  loading  theso  vessela- 
All  of  which  would  receive  great  benefit  from  deeper  water  into  Pascagoala  River  or 
Horn  Island  Pass. 

Should  deep  water  be  obtained  into  Pascagoala  River,  the  lumber  and  timher  busi- 
ness above  referred  to  would  be  doubled,  shipbuilding  and  repairing,  carried  on  nov 
to  a  limited  extent,  would  be  largely  increased,  and  nnmerous  other  benefits  would 
accrue  in  the  establishment  of  other  commerce. 

There  is  no  reason  why  mahogany,  fruit,  or,  in  fact,  anything  coold  not  be  imported 
here,  or  coal,  iron,  cotton,  or  anything  elae. 

EespoctfuUy  submitted.  ^   C.  Aixmak, 

Mayor,  Town  of  Scrtwtom, 

MaJ.  W.  T.  RossBLL, 

Corps  of  Mngineers,  U,  8,  A. 


COMMERCIAL  STATI8TI0S. 


Comparative  Miatement  tabulated  from  information  furnished  bp  Ike  United  States 

house  for  Pascagoala  Harbw, 


Yesaels  cleared. 

1896. 

1895. 

Knmber. 

Tons. 

Knmber.       Tona. 

Foreljn^......... 

176 
41 

98,712 
10, 610 
42, 706 

119 
144 

93.390 

DomoAtic 

40.3S5 

Via  Ship  Island 

Total 

216 

158. 118 

263 

133,745 

Coastwise  shipments  in  1896  not  included  in  United  States  custom-house  statement. 


Articles. 


Lumber  and  timber 

Creosoted  timber 

Oeosoted  piles 

Bosin 

Turpentine , 

Charcoal 

Wool 

Packing  cases 

Fruit  and  vegetable  boxes 

Total 


Valneu 


$66,636 

23,801 

43,767 

45,000 

45,000 

85,500 

3,000 

640 

240 


,574 


Q  i8. 

SURVEY  OF  SHIP  ISLAND  HARBOR,  IN  THE  MISSISSIPPI  SOUND.  TO 
DETERMINE  THE  MOST.  PRACTICABLE  ROUTE  FROM  SAID  HARBOR 
FOR  A  DEEP-WATER  CHANNEL  LEADING  TO  THE  MAINLAND  ON  THE 
COAST  OF  MISSISSIPPI. 

[Printed  in  Honse  Doo.  No.  252,  Fifty-fourth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  C,  January  30^  1897. 

SiB:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  January  23, 1897,  with  map,*  by  M^.  William  T.  RosseU,  Corps 

*Not  reprinted.    Printed  in  House  Doo.  No.  252,  Fifty-foarth  Congress^  second 
MMion. 
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of  Engineers,  of  the  results  of  a  survey  of  Ship  Island  Harbor,  in  the 
Mississippi  Hound,  to  determine  the  most  practicable  route  from  said 
harbor  for  a  deep-water  channel  leading  to  the  mainland  on  the  coast 
of  Mississippi,  made  to  comply  with  the  provisions  of  the  river  and 
harbor  act  of  June  3, 1896. 

Major  Bossell  discusses  the  merits  of  four  localities  on  the  mainland 
in  considering  the  question  of  the  most  practicable  route  for  the  channel 
contemplated.  The  points  considered  are:  (1)  Mouth  of  East  Pearl 
River,  (2)  Gulfport,  (3)  Biloxi,  and  (4)  mouth  of  Pascagoula  River.  He 
states  that  it  is  practicable  to  dredge  a  channel  to  any  one  of  the  places 
mentioned,  the  cost  and  usefulness  of  such  channel  varying  within  wide 
limits,  according  to  the  route  selected.  In  his  opinion  the  most  practi- 
cable route  for  the  channel  is  that  leading  to  Biloxi,  as  shown  on  the 
map.  The  estimated  cost  of  a  channel  300  feet  wide  and  23  feet  deep 
at  mean  low  water  from  Ship  Island  Harbor  to  the  wharves  at  Biloxi 
is  J812,500.    The  cost  of  maintenance  would  be  about  $50,000  annually. 

Major  Rossell  remarks  at  some  length  upon  the  advisability  of  obtain- 
ing the  channel  contemplated  by  Congress,  and  he  concludes  that  the 
interests  involved  will  not  now  justify  the  cost  of  the  improvement. 

In  forwarding  the  report  to  this  oflSce,  the  division  engineer.  Col. 
Peter  C.  Hains,  Corps  of  Engineers,  concurred  in  the  conclusions  of 
the  local  officer. 

Very  respectfully,  your  obedient  servant, 

A.  Maokibnzie, 
Acting  OMef  of  Engineers. 

Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


report  of  maj.  william  t.  rossell,  oorps  of  engineers. 

United  States  Engineer  Office, 

Mobile^  Ala,^  January  23^  1697, 

General  :  The  river  and  harbor  act  of  June  3, 1896,  requires  a  sur- 
vey as  follows: 

Ship  Island  Harbor,  in  the  Mississippi  Sonnd,  to  determine  the  most  practicable 
route  from  said  harbor  for  a  deep-water  channel  leading  to  the  mainland  on  the 
coast  of  Mississippi. 

I  was  charged  with  the  duty  of  making  this  survey  by  Department 
letter  of  September  5, 1896. 

IN^owhere  along  the  coast  of  the  State  of  Mississippi  is  there  a  deep- 
water  channel  from  the  mainland  to  the  Gulf  of  Mexico.  A  fringe  of 
islands  about  parallel  to  the  mainland  and  at  a  distance  therefrom 
of  about  10  miles  incloses  what  is  known  a«  Mississippi  Sound.  This 
sheet  of  water  varies  in  depth,  but  is  generally  shoal  not  more  than  17 
feet  deep.  The  passes  between  the  islands  form  the  outlets,  and  the 
deepest  of  these  is  the  one  to  the  westward  of  Ship  Island,  called  Ship 
Island  Pass. 

On  the  inside  of  Ship  Island  there  is  a  deep  pocket,  which  affords  an 
anchorage  well  protected  from  Gulf  storms.  This  has  a  depth  of  from 
21^  to  30  feet  at  mean  low  water,  and  is  called  Ship  Island  Harbor. 
This  is  an  excellent  one,  and  from  ifc  a  greater  part  of  the  exports  from 
the  State  of  Mississippi  are  sent.  The  lack  of  a  deep-water  channel  to 
the  mainland,  however,  necessitates  the  lightering  of  everything  except 
that  taken  in  very  light-draft  vessels.  To  avoid  this  transfer  and  to  load 
deep-draft  vessels  at  wharves  on  the  mainland, it  is  desired  thata  channel 
be  opened  to  connect  this  harbor  with  the  mainland. 
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I  inclose  herewith  a  tracing  of  the  Coast  Survey  chart  of  MisfiHSsippi 
Sound,  and  on  it  £  have  placed  characteristic  soundings,  taken  unda 
my  directions,  to  five  points  on  the  mainland.  The  soundings  t-a^ken  bj 
me  agree  so  well  with  the  Coast  Survey  soundings  that  it  was  not  tliaughi^ 
necessary  to  make  a  more  complete  survey.  These  soundings  differ  hot 
very  little  except  along  the  sailing  line  to  the  easterly  entrance  to  I^ilor 
Harbor,  where  the  water  seems  to  have  deepened. 

An  examination  of  the  map  shows  that  along  the  main  coast  there  are 
four  points  from  which  exports  are  or  will  be  sent  under  present  condi- 
tions. These  are,  first,  mouth  of  East  Pearl  Kiver;.  second,  Gralfport: 
third,  Biloxi;  fourth,  mouth  of  Pascagoula  River. 

JUast  Pearl  River  forms  a  portion  of  the  boundary  line  l>et?reeD 
Mississippi  and  Louisiana.  Along  it  are  sawmills,^  which  ship  their 
Inmber  partly  from  Ship  Island  Harbor  by  the  use  of  lighters  and  rails. 
I  have  written  to  the  principal  mill  owners  on  Pearl  River  askiiii^  about 
the  amount  of  commerce,  but  have  received  no  answer.  Once  over  tlj* 
bar,  at  the  mouth  of  the  river  there  is  a  well-protected  harbor,  and  for 
a  considerable  distance  there  is  a  depth  of  more  than  26  feet  at  mean 
low  water. 

Gulfport  is  the  terminus  of  the  Gulf  and  Ship  Island  Railroad.     This 
railroad  is  now  built  to  Hattiesburg,  Miss.,  a  distance  of  70  miles,  and 
is  projected  through  the  State  to  Tennessee,  and  thence  to  the  Ohio 
River.    The  road  will  be  fed  from  a  fine  body  of  pine  lands  in  the  State 
of  Mississippi  as  it  is  now  constructed,  and  by  its  prospectus  it  is 
hoped  that  a  large  business  will  be  built  up  in  carrying  articles  of 
export  and  import.    In  this  connection  I  would  call  attention  to  letters 
from  Mr.  S.  S.  Bullis,  general  manager  Gulf  and  Ship  Island  Railroad: 
Hon.  H.  Hardy,  State  senator,  fourteenth  district  Mississippi,  and 
Bishop  Charles  B.  Galloway,  of  Mississippi,  all  to  be  found  in  my  report 
on  preliminary  examination  of  Ship  Island  Harbor,  published  as  House 
Document  No.  84,  Fifty-fourth  Congress,  second  session.    The  railroad 
has  built  a  pier  at  their  terminus  and  purchased  all  riparian  rights  for 
half  a  mile  on  each  side  of  it.    Gulfport  is  the  nearest  point  to  Ship 
Island  Harbor,  but  is  not  a  protected  harbor.    Vessels  lying  at  the 
pier  would  be  exposed  to  storms  from  the  south  and  southeast,  and,  to 
make  a  safe  loading  place,  breakwaters  would  have  to  be  built. 

Biloxi. — This  is  the  largest  settlement  on  the  Mississippi  coast.    Tlie 
town  is  one  of  the  oldest  settlements  of  the  State.    It  lies  upon  a  point 
of  land  between  Back  Bay  of  Biloxi  and  Mississippi  Sound.    A  shel- 
tered harbor  in  front  of  the  town  is  known  as  Biloxi  Bay,  and  it  is  pro- 
tected from  southerly  and  southeasterly  storms  by  Deer  Island.    Into 
the  Back  Bay  flow  several  creeks  and  rivers,  the  principal  one  being 
Biloxi  River.    There  is  considerable  trade  from  this  point  in  lumber, 
oysters,  etc.    A  branch  of  the  Gulf  and  Ship  Island  Railroad  has  been 
built  to  Handsboro,  on  the  Back  Bay.   The  United  States  has  improved 
the  entrance  to  Biloxi  Bay  by  dredging  a  channel  with  a  width  of  150 
feet  and  a  depth  at  mean  low  water  of  8  feet.    If  a  channel  were  dredged 
from  Ship  Island  Harbor  to  Biloxi,  it  would  be  necessary  to  furtlier 
improve  Biloxi  Bay  and  the  channel  thereto.    The  channel  heretofore 
dredged  has  shoaled,  and  to  make  a  permanent  improvement  of  Biloxi 
Bay  and  its  entrance  would  not  only  require  a  large  amount  of  dredging, 
but  also  jetties  would  have  to  be  built  to  preserve  channel.    Biloxi  Bay, 
however,  while  not  very  large,  is  well  protected. 

Pascagoula  Biver^  which  is  the  fourth  place  to  which  a  channel  might 
be  dredged,  with  its  tributaries  drains  a  large  area  in  Mississippi  and 
Alabama.    Near  the  mouth  of  the  river  are  Scranton,  Moss  Point, 
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And  Pascagonla,  making;  together  a  community  of  several  thousand 
people*  TherQ  is  a  number  of  large  aud  small  sawmills  near  the  mouth 
of  this  river  which  get  their  supply  of  logs  from  the  Pascagoula  Biver 
aDd  its  tiibutaries.  The  Pascagoula  is  formed  by  the  junction  of  the 
Ohickasahay  and  Escatawpa  rivers,  both  large  and  important  streams. 

The  United  States  has  improved  the  Ghickasahay  and  its  tributary, 
the  Leaf,  as  well  as  the  Pascagoula*  The  Government  has  deepened 
the  channel  over  the  bar  at  the  mouth  of  Pascagoula  Eiver  to  9.5  feet  at 
mean  low  water.  This  work  has  retained  its  depth  fairly  well.  If  a 
channel  were  dug  to  the  month  of  Pascagoula  Biver,  it  would  be  neces- 
sary to  further  deepen  the  channel  at  its  mouth  and  to  do  some  dredg- 
ing in  the  river  itself,  but  the  anchorage  in  the  river  would  be  safe  and 
well  protected.  The  language  of  the  law  directing  this  survey  is  ^'  to 
determine  the  most  practicable  route  for  a  deep-water  channel  from  Ship 
Inland  Harbor  leading  to  the  mainland  on  the  coast  of  Mississippi.'' 

It  is  practicable  to  dredge  a  channel  to  any  one  of  the  four  points 
mentioned  or  to  any  other  point  on  the  Mississippi  coast,  but  the  cost  and 
the  usefulness  of  the  channel  when  so  dredged  will  vary  within  wide 
limits.  Under  present  circumstances  a  channel  dredged  to  one  of  these 
four  points  named  would  be  of  greater  usefulness  than  if  made  to  any 
other  point.  Still,  if  some  other  point  were  selected,  a  change  in  the 
terminus  of  the  Gulf  and  Ship  Island  Bailroad  would  probably  make 
the  channel  to  such  point  of  as  much  use  as  one  dug  to  Gulfport.  In  the 
case  of  the  other  points,  namely.  East  Pearl  Biver,  Biloxi,  and  Pasca- 
goula, they  would  always  have  the  advantage  in  their  protected  harbors 
and  the  tribut^iry  streams.  In  other  words,  Gulfport  as  a  harbor  is 
artilicial  and  the  other  places  natural.  At  the  present  time,  also,  the 
amount  of  commerce  now  existing  is,  I  believe,  greater  at  the  natural 
points  than  at  Gulfport. 

As  to  the  cost,  we  must  consider  not  only  the  first  cost  but  also  that  of 
maintenance.  In  order  to  fix  the  cost  of  this  work  what  is  meant  by 
^'  deep-water  channel ''  must  be  determined.  I  have  made  estimates  on 
the  different  lines  for  channels  300  feet  wide  and  with  depths  at  mean 
low  water  of  19,  21,  and  23  feet.  I  find  the  following  as  approximately 
the  quantities  to  be  removed  in  each  case: 


From  Ship  Island  Harbor  to— 

Depth 

of 

cliau- 

nel. 

(a)  End  of  rail- 
road piurnt  Gulf- 
port-, Miss. 

(b)  Wharves  at 
BUoxi,  MUs. 

(c)  7-foot  curve 
entrance  Baclc 
Bay  of  BUoxl. 

(d)  23*footonrve 

mouth  £ast  Pearl 

lliver. 

(e)  Abreast 

liglit-hoose 

mouth  East  Pas- 

cagoula  Biver. 

Length. 

Cubic 
3'ard8. 

Longth. 

Cnbio 
yards. 

Length. 

Cubic 
yards. 

Length. 

Cubic 
yards. 

Length. 

Gabio 
yards. 

10  fe«t . 
21  fuel . 
23feot. 

Maes. 
7 
9 

11* 

2,792,533 
3,789,866 
5,005.866 

MiUe, 

9 

32 

U 

8.587,000 
4, 857,  GOO 
6,404,566 

Miles. 

121 

2,008,000 
3,212,000 
4, 582, 966 

MUes. 
88 

10,612,800 
14,710,466 
19,104,800 

Miles. 
31i 
33^ 
36 

4,620.000 

8,492.000 

12,642,666 

From  an  examination  of  this  table  it  will  be  seen  that  the  least  yard- 
age is  for  the  channel  to  the  entrance  of  Back  Bay  of  Biloxi,  but  the 
difiiereiice  between  the  channels  to  Biloxi  and  to  Gulfport  is  not  very 
large — certainly  not  large  enough  to  determine  which  channel  shoald 
be  dredged  regardless  of  other  facts.  The  length  of  the  channels  to  be 
dredged  in  these  cases  varies  for  a  23foot  channel  from  11^  miles  at 
Gnlfport  to  14  miles  at  the  wharves  of  Biloxi.  In  the  case  of  Pascagoula 
Eiver  the  yardage  varies  for  the  channels  of  different  depths  from  4^ 
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millions  for  a  19-foot  channel  to  about  12^  millions  for  a  23>foot  channel^ 
the  length  of  the  channel  in  the  latter  case  36  miles.  East  Pearl  Kiyer 
gives  a  still  longer  channel  and  with  the  greatest  yardage  of  all. 

From  the  above  I  am  of  the  opinion  that  East  Pearl  Biver  is  the  least 
practicable  of  all  on  accoant  of  expense  in  first  cost  and  also  la  mainte- 
nance, believing  that  the  expense  of  maintenance  will  vary  nearly  with 
the  length  of  channel. 

In  the  case  of  Biloxi  and  Galfi)ort  the  cost  of  dredging  will  vary  with 
the  yardage  and  the  cost  of  maintenance  with  the  length  of  chamieL 
This  gives  the  advantage  in  both  cases  to  Gulfport  However,  in  th« 
case  of  Gulfport  an  anchor<nge  basin  must  be  dredged  and  a  breakwater 
built,  whereas  at  Biloxi  a  basin  must  be  dredged  and  jetties  built 
These  auxiliary  works,  properly  belonging  to  the  improvement  of  the 
harbor  and  not  to  the  channel,  I  have  not  considered  in  detail,  bat  am 
of  the  opinion  that  they  will  not  be  very  different  in  expanse  for  the 
two  places. 

In  the  case  of  Gulfport  there  is  very  little,  if  any,  present  commerce, 
while  Biloxi  has  probably  a  half  a  million  dollars.  Under  these  dr- 
cumstances  I  am  of  the  opinion  that  the  channel  to  Galfport  is  less 
practicable  than  the  one  to  Biloxi.  It  will  be  noticed  that  two  lines 
have  been  sounded  for  Biloxi,  one  going  to  the  wharves  of  the  town 
and  the  other  to  the  eastern  entrance  only.  I  will  use  the  one  going  to 
the  wharves  for  purposes  of  comparison,  as  it  requires  the  greatest 
yardage  and  is  the  longest,  and  by  it  shipping  will  get  to  the  mainland. 
We  have  now  left  to  compare  Biloxi  and  Pascagoula  River.  So  far  as 
cost  is  concerned,  the  yardage  is  nearly  twice  as  great  for  Pascagoula 
as  for  Biloxi,  and  the  length  of  the  channel  for  23-foot  depth  is  more 
than  two  and  one-half  times  as  great  for  Pascagoula  as  for  Biloxi.  If 
we  take  the  amount  of  commerce,  it  is  probably  twice  as  great  for  Pas- 
cagoula as  for  Biloxi,  as  things  are  at  present;  but  if  we  add  to  Biloxi 
what  will  come  by  way  of  the  Gulf  and  Ship  Island  Eailroad,  a  branch 
of  which,  I  understand,  is  now  at  Handsboro,  on  the  Back  Bay,  this 
difference  will  be  less  and  will  probably  in  time  disappear. 

Again,  the  exports  from  Pascagoula  only  partly  go  to  Ship  Island 
Harbor,  as  Horn  Island  Harbor  is  nearer  and  nearly  equally  good.  It 
will  be  noticed  that  the  proposed  channel  from  Ship  Island  Harbor  to 
Pascagoula  goes  through  Horn  Island  Harbor.  This  detour  makes  the 
line  longer  than  it  need  be,  but  follows  the  deepest  water  and  gives 
the  use  of  Horn  Island  as  well  as  Ship  Island  Harbor. 

From  the  above  I  am  of  the  opinion  that  Pascagoula  Biver  channel 
is  less  practicable  than  Biloxi,  and,  finally,  I  am  of  the  opinion  that  the 
most  practicable  route  for  a  deep-water  channel  from  Ship  Island  Har- 
bor leading  to  the  mainland  on  the  coast  of  Mississippi  is  the  one  lead- 
ing to  Biloxi,  Miss. 

If  such  a  channel  were  dredged,  it  would  then  be  necessary  to  make  a 
basin  inside  of  Biloxi  Bay.  Further  dredging  would  be  necessary  to 
reach  the  sawmills  in  the  Back  Bay  of  Biloxi. 

The  currents  in  Mississippi  Sound  are  due  to  the  tides  and  storms, 
and  while  the  contours  opposite  Ship  Island  Pass  show  that  the  ten- 
dency  of  the  current  is  to  keep  a  deep-water  pocket  extending  toward 
the  mainland,  yet  if  a  channel  were  dug  through  the  shoals,  all  storms 
not  in  the  direction  of  this  channel  would  tend  to  fill  it.  I  can  give  no 
absolute  estimate  of  the  cost  of  maintenance,  but  I  am  of  the  opinion 
that  it  will  be  about  $50,000  annually. 

The  cost  of  dredging  the  channel  I  would  estimate  at  12}  cents  per 
cubic  yard. 
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Estimate  for  a  channel  300  feet  wide  and  23  feet  deep  at  mean  low 
lyater  from  Ship  Island  Harbor  to  Biloxi  wharves,  6,600,000  cubic 
yards,  at  12J  cents  per  yard,  $812,500. 

The  material  in  the  sound,  to  be  dredged,  is  reported  to  be,  in  shoal 
parts,  soft  mud,  and  varying  from  this  to  a  stiff  clay  in  which  there  is 
found  a  small  percentage  of  sand  where  the  water  is  more  than  19  feet 
deep. 

It  is  difiicalt  to  report  as  to  the  worthiness  of  this  work.  The  State 
of  Mississippi  has  within  her  borders  Shix)  Island  Harbor,  naturally 
one  of  the  best  of  the  Gulf  harbors,  and  Horn  Island  Harbor,  but  little 
less  in  depth  than  Ship  Island  Harbor.  Both  these  harbors  are  dis- 
tant from  the  mainland  about  10  miles  and  there  is  no  way  to  connect 
them  with  the  mainland  except  possibly  at  a  cost  that  is  prohibitory. 
On  the  mainland  of  Mississippi  we  find,  as  above,  four  shipping  points, 
yet  at  these  points  the  water  is  so  shoal  that  freight  seeks  the  ports  of 
neighboring  States  to  avoid  rehandliug,  and  yet  with  all  these  disad- 
vantages considerable  commerce  goes  from  Ship  Island  and  Horn 
Island  harbors.  However,  all  exports,  or  nearly  all,  sent  from  each  of 
these  shipping  points  represent  the  products  of  that  point.  Thus,  the 
Pearl  Eiver  mills  furnish  all,  or  nearly  all,  exports  made  from  there,  and 
so  it  is  with  the  other  places. 

The  managers  of  the  Gulf  and  Ship  Island  Railroad  claim  that  this 
road  will  bring  down  the  products  of  the  interior  to  Gulfport,  and  this 
will  make  that  a  shipping  point  for  a  larger  extent  of  country.  While 
this  may  happen  in  the  future,  yet,  as  a  fact,  what  exports  might  be 
expected,  as  things  are  to-day,  would  be  lumber  sawed  along  the  line  of 
the  road.  At  the  other  points  the  logs  are  brought  down  the  water 
courses  and  sawed  at  tidewater.  With  Mobile  Harbor  on  one  side  and 
New  Orleans  on  the  other,  both  improved  at  great  cost,  and  the  fact 
that  if  a  channel  is  dredged  by  the  Government  to  any  one  of  the  ship- 
ping points  on  the  coast  of  Mississippi  the  benefit  will  be  mainly  local, 
I  feel  compelled  to  report  this  channel  as  not  worthy  of  improvement. 
Very  respectfully,  your  obedient  servant, 

Wm.  T.  Eossell, 

Major  of  Engineers. 
Brig.  Gen.  W.  P.  Oraighill, 

Chief  of  Engineers,  JJ.  8.  A» 


Q  19- 

SURVEY  OF  CHANNEL  AT  MOUTH  OF  PEARL  RIVER,  MISSISSIPPI,  LEAD- 
ING TO  DEEP  WATER  IN  THE  MISSISSIPPI  SOUND,  WITH  A  VIEW  TO 
OBTAINING  A  17-FOOT  CHANNEL  AT  LOW  TIDE. 

[Printed  in  House  Doo.  No.  206,  Fifty -foarth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  C,  January  19j  1897. 

Sir:  I  have  the  honor  to  sabmit  the  accompanying  copy  of  report 
dated  December  23, 1896,  with  map,*  by  Maj.  William  T.  Kossell,  Corps 
of  Engineers,  of  the  results  of  a  survey  of  channel  at  the  mouth  of 

*  Not  reprinted.  Printed  in  Honse  Doc.  No.  206,  Fifty-fourth  Congress,  second 
session. 
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Pearl  Eiver,  Mississippi,  leading  to  deep  water  in  the  Mississippi  Sound, 
with  a  view  to  obtaiuing  a  17-foot  channel  at  low  tide,  made  to  complj 
with  the  provisions  of  the  river  and  harbor  act  of  June  3, 1896. 

M^jor  Itossell  sabmits  a  plan  which  provides  for  a  channel  300  feet 
wide  and  17  feet  deep  at  mean  low  water,  requiring  the  excavation  of 
758,664  cubic  yards  of  material,  at  an  estimated  cost  of  $227,599.^. 
For  reasons  given,  he  is  of  opinion  that  this  channel  is  not  worthy  of 
improvement  to  a  greater  depth  than  9  feet  at  mean  low  water.  *  To 
obtain  a  channel  300  feet  wide  and  9  feet  deep  at  mean  low  water  would 
necessitate  the  excavation  of  60,666  cubic  yards  of  material,  estimate 
to  cost  $18,190.80.    Major  Eossell  is  of  opinion  that  the  channel  thus 
obtained  would  be  reasonably  permanent. 

In  forwarding  Major  Bossell's  report  to  this  office,  the  division 
engineer,  Col.  Peter  G.  Hains,  Corps  of  Engineers,  stated  as  follows: 

I  concur  in  the  opinion  of  the  district  engineer  that  this  channel  is  not  wortby  of 
improvement  to  a  depth  of  17  feet  at  mean  low  water,  hat  is  wortby  of  iniprovemVDt 
io  a  depth  of  9  feet  at  mean  low  water. 

Very  respectfully,  your  obedient  servant, 

W.  P.  Oraiohill, 
Brig.  Gen.j  Chief  of  Engineers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


KEPOBT  of  MAJ.  WILLIAM  T.  BOSSELL,  CORPS  OP  KNGIMEBBS. 

United  States  Engineer  Ofpioe, 

Mobile^  Ala.y  December  23 ^  1896. 

General:  In  the  river  and  harbor  act  of  June  3, 189G,  it  is  provided 
that  a  survey  shall  be  made  as  follows: 

Channel  at  the  mouth  of  Pearl  River^  leading  to  deep  water  in  the  Mississippi 
Sound;  with  a  view  to  obtaining  a  17-foot  channel  at  low  tide. 

The  duty  of  making  this  survey  was  assigned  to  me  by  letter  from 
the  Chief  of  Engineers,  dated  September  5, 1896. 

I  inclose  herewith  a  tracing  showing  the  depths  of  wat^r  found  on 
this  bar  and  by  shading,  the  area  to  be  dredged  to  give  a  channel  300 
feet  wide  and  17  feet  deep  at  mean  low  water.  The  number  of  cubic 
yards  to  be  excavated  is  758,664. 

East  Pearl  is  the  name  given  to  the  eastern  outlet  of  the  Pearl  Biver. 
The  other,  or  western  outlet,  called  West  Pearl  lliver,  empties  into  the 
liigolets.  At  the  place  wliere  the  main  river  divides  East  Pearl  Biver 
is  practically  closed  to  navigation,  and  all  navigation  on  Pearl  Biver 
that  seeks  an  outlet  goes  by  way  of  West  Pearl  Kiver,  except  rafts  that 
are  brought  down  for  the  sawmills  on  East  Pearl  Kiver. 

Hence,  so  far  as  navigation  is  coucerne<1,  the  only  benelits  to  bo 
obtained  by  this  proposed  channel  would  be  that  coming  from  and 
going  to  the  sawmills  situated  on  this  branch  below  the  junction. 

On  this  stretch  of  river  there  are  several  sawmills,  the  firm  of  Poite- 
vant  &  Favre  being  much  the  largest.  Much  of  their  output  is  for 
export,  and  is  loaded  by  lightering  to  Ship  Island  Harbor  and  harbors 
in  Louisiana.  The  bar  at  the  mouth  of  the  river  has  a  depth  of  7^  feet 
at  mean  low  water,  but  before  getting  to  the  deep-water  harbors  it.  is 
necessary  to  cross  other  bars  over  which  there  is  a  least  depth  of  about 
9  feet  at  mean  low  water.    The  tracing  sent  herewith  does  not  show 
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tiliese  other  bairs,  but  they  oan  be  seen  on  the  Coast  Sorvey  charts  of 
t;he  localities. 

I  am  of  the  opinion,  therefore,  that  the  month  of  East  Pearl  Biver  is 
xiot  worthy  of  improvement  to  a  greater  depth  than  9  feet  at  mean  low 
^water.  The  number  of  cubic  yards  necessary  to  be  excavated  to  give 
a  channel  300  feet  wide  and  9  feet  deep  at  mean  low  water  is  60,666. 

My  predecessor,  Lieut.  Col.  A.  !N.  Damrell,  proposed  to  dredge  at 
this  place  a  channel  100  feet  wide  and  12  feet  deep  at  mean  low  water. 
(See  Report  of  Chief  of  Engineers,  1885,  p.  1367.) 

He  reported  that  the  amount  of  business  warranted  this  work^  and 
iu  the  river  and  harbor  act  of  July  13,  1892,  $10,000  was  appropriated 
to  dredge  this  channel.  This  work  was  advertised  and  bids  opened 
March  14, 1893.  '  The  lowest  bid  was  27  cents  per  cubic  yard.  This 
bid  was  rejected,  and  bids  have  not  again  been  asked,  as  it  was  thought 
best  to  wait  until  further  appropriations  were  made. 

I  have  been  unable  to  obtain  any  statement  of  the  amount  of  com- 
merce that  would  be  benefited.  However,  it  is  known  that  a  very 
large  business  in  lumber  is  done  both  for  export  and  coastwise  trade. 
In  the  Chief  of  Engineers'  Report  for  1895,  page  1327,  the  amount  of 
lumber  shipped  on  Pearl  lliver  for  1894  is  given  as  52,000  tons,  valued 
at  $682,000.    All  of  this,  it  is  understood,  came  from  East  Pearl  Biver. 

In  view  of  the  above,  I  am  of  the  opinion  that  this  bar  is  worthy  of 
improvement  to  the  extent  of  a  channel  300  feet  wide  and  9  feet  deep 
at  mean  low  water. 

Estimate,  including  engineering  and  incidental  exx>en8es,  60,666 
cubic  yards,  at  30  cents,  $18,199.80.  It  is  not  probable  that  this  chan- 
nel would  be  entirely  permanent,  but  as  the  material  is  reported  as 
stiff  mud  I  hope  that  it  will  be  reasonably  so. 

Estimate,  including  engineering  and  incidental  expenses,  for  a  chan- 
nel 300  feet  wide  and  17  feet  deep  at  mean  low  water,  758,664  cubic 
yards,  at  30  cents,  $227,599.20. 

Very  respectfully,  your  obedient  servant, 

Wm.  T.  Bossell, 

Major  of  Ungineers, 

Brig.  Gen.  W.  P.  Oraighill, 

Chief  of  Engineers^  U.  S.  A. 
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INSPECTION  OF  THE  IMPROVEMENT  OF  THE  SOUTH  PASS  OF  THE 

MISSISSIPPI  RIVER. 


be  port  of  ma  j.  james  b,  quinn,  corps  of  engineers,  inspecting 
officer,  for  the  fiscal  year  ending  june  so,  1897,  with  other 
documents  relating  to  the  work, 

United  States  Enginseb  Offioe, 

New  Orleans,  La.y  July  i,  1897* 

General  :  I  have  the  honor  to  report  apon  the  improvement  of  the 
South  Pass  of  the  Mississippi  Kiver  during  the  fiscal  year  ending  June 
30, 1897. 

The  vork  is  carried  on  under  the  direction  of  the  legal  representa- 
tives of  James  B.  Eads,  deceased,  by  authority  granted  them  in  an  act 
of  Congress  approved  March  3, 1875. 

The  work  done  during  the  year  was  such  only  as  was  required  to 
maintain  the  works  in  an  effective  condition,  and  was  not  extensive. 

During  the  year  ''a  channel  having  a  navigable  depth  of  26  feet" 
was  maintained  through  the  shoal  at  the  head  of  South  Pass.  For 
thirty-seven  days,  from  May  25  to  June  30,  inclusive,  the  channel  in  that 
part  of  South  Pass  known  as  Grand  Bayou  Beach  did  not  have  the 
required  ^^  navigable  depth  of  26  feet."  This  decrease  in  the  depth  was 
caused  by  sand  waves* 

For  137  days  during  the  year  the  channel  ^Hhrough  the  jetties  and 
beyond  them  to  deeper  water  in  the  Oulf  ^  was  not  maintained  <<  26  feet 
in  depth,  not  less  than  200  feet  in  width  at  the  bottom,  and  having 
through  it  a  central  depth  of  30  feet  without  regard  to  width,"  as  the 
law  requires. 

Considering  the  wljole  channel  from  the  main  river  to  the  Gulf,  there 
were,  therefore,  174  days  when  a  legal  channel  was  not  maintained. 

During  the  year  the  dredge  boat  worked  15  days  in  South  Pass,  90 
days  in  the  jetty  channel,  and  5  days  in  the  channel  beyond  the  ends 
of  the  jetties. 

The  time  is  approaching  when  the  Government  will  have  to  assume 
control  of  the  maintenance  of  the  South  Pass  channel.  There  remain 
about  three  years  to  be  covered  by  the  terms  of  the  act  relative  to  the 
maintenance  by  the  Bads  executors,  and  it  is  important  that  some  action 
should  be  inaugurated  at  an  early  date  by  which  the  deep-water  com- 
munication between  the  Mississippi  Biver  and  the  Gulf  be  perpetuated. 
As  will  appear  from  this  report  and  preceding  ones,  a  certain  amount 
of  dredging  has  been  found  necessary  throughout  the  pass,  between 
the  jetties  and  upon  the  bar  in  advance  of  the  jetties,  to  maintain  the 
channel  depths.  In  fact,  it  is  proper  to  remark  that  the  channel  has 
not  been  continuous,  although  extensive  dredging  has  been  carried  on 
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at  times,  and  that  the  full  depth  required  does  not  at  present  exist  a* 
point  in  the  pass  known  as  Grand  Bayon  Beach.    It  is  not,  tliere^: 
to  be  confidently  exx>ected  that,  without  a  far  greater  effort  than  • 
possible  of  execution  under  the  Eads  management,  the  maintenanor 
the  present  depth  required  for  any  length  of  time  could  not  be  expe.  :- 
without  a  considerable  modification  in  the  controlling  dikes  and  jett 
and  considerable  increase  in  the  dredging  plant. 

The  extension  of  the  bar  into  the  Gulf  is  graphically  sbow^x  on  PL  ' 
I,  and  from  this  it  will  be  readily  seen  that  the  prolongation  of  the  i^ 
ties  is  a  matter  that  can  not  be  postponed  for  a  much  longer  time.     I 

The  pilots  report  a  very  conspicuous  shoaling  in  the  uiaiu  river  je* 
above  the  Head  of  the  Passes,  and  if  such  should  prove  to  be  the  c^ 
a  very  great  deal  of  dredging  wiM  be  necessary  in  the  river  itself  f 
maintain  a  continuous  channel  between  the  deep  waters  of  the  nrrr  ; 
and  Gulf. 

•    •    •    It  is  reliably  reported  that  the  depth  of  water  is  so  scti:  : 
that  vessels  drawing  23  feet  experience  a  material  retardation  wk: 
passing  over  it. 

•  **•••  • 

If  the  maintenance  is  to  be  carried  on  without  the  interposition  of* 
contractor,  there  will  be  required  for  the  purchase  of  materials  as-- 
accumulation  of  a  working  plant  the  sum  of  $2,000,000,  to  be  expendt^i 
during  the  ensuing  three  years.  Tlien  a  further  sum  of  $1,000,000  k: 
labor  and  materials  to  be  used  in  extension  of  jetties  and  modification!' 
in  dikes  and  dams  and  other  work  which  would  become  necessary  npoa 
assuming  charge,  the  modifications  being  based  upon  an  increase  of 
navigable  depth  to  30  feet  or  32  feet  through  pass  and  jetty  channel,  as 
may  be  deemed  essential.  The  annual  expense  of  maintenance  owin;: 
to  the  desired  increase  in  depth  will  have  to  be  placed  at  not  leas  than 
$150,000  per  year. 

The  money  annually  available  for  the  inspection  expenses  of  tbt 
jetty  channel,  etc.,  is  hardly  sufficient  under  present  conditions,  aod 
should  be  increased  fh>m  $10,000  to  $12,000.  A  good  deal  of  extra 
work  has  been  occasioned  by  reason  of  the  necessity  for  determining 
ratio  of  discharge  of  the  several  passes,  and  it  is  reasonable  to  expect 
that  further  work  of  this  kind  will  be  required  as  the  time  for  the  ter- 
mination of  the  tenure  of  the  South  Pass  Jetty  Company  approaches 
an  end.  I  would  therefore  invite  attention  to  the  necessity  for  the 
increase. 

I  submit  herewith  the  report  of  Mr.  G.  Donovan,  assistant  engineer, 
with  six  charts  and  three  plates  to  accompany  the  same. 

The  following  are  copies  of  certified  statements  which  I  made  duriog 
the  year  upon  which  quarterly  payments  were  made  to  the  contractors: 

United  States  inspecting  officer's  certificate  for  maintenance  of  channel  at  ike  moiiU  a»i 
head  of  South  Pass  of  the  Mississippi  River,  and  also  *^  through  the  pass  itnlf," » 
designated  hy  acts  of  Congress  approved  March  3,  1876  and  1879. 

IT.  S.  Engineer  Office, 

Port  Eads,  La.^  Jan^y  28, 1S97, 

I  certify  that  between  the  dates  of  June  29, 1896,  and  January  28^  1897,  both  datei< 
inclasive,  Estill  McHenry  and  £.  M.  Switzer,  the  legal  representatives  of  Jaim«  B. 
Eads.  deceased,  maintained  a  channel  for  three  months  **  tnrongh  the  jetties"  at  the 
rooutn  of  Sonth  Pass  of  the  Mississippi  River,  ''twenty-six  feet  in  depth,  not  le^ 
than  two  hundred  feet  in  width  at  the  oottom,  and  having  through  it  a  central  depth 
of  thirty  feet  without  regard  to  width/' 

During  the  same  period  a  channel  having  ''a  navigable  depth  of  twenty-six  fc«t-' 
was  maintained  through  the  shoal  at  the  head  of  South  Pass,  and  '' through  the  pass 
itself/'  ^ 
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^'  Touring  the  aforesaid  period  there  were  122  days,  from  August  17  to  December  16, 
.  1.896,  both  dates  inclusive,  when  the  required  channel  did  not  obtain  ''through  the 
"  Jetties." 

I>epths  were  ''measured  at  average  flood  tide." 

James  B.  Quinx, 
Major,  Corps  of  Engineers. 

U.  S.  Enginker  Ofpick, 

Port  EadSf  La,,  May  IS,  1897, 

^  I  certify  that  between  the  dates  of  January  29  and  May  13,  1897,  both  dates  inclu- 
'?  sive,  Estill  Mc Henry  and  £.  M.  Switzer,  thelegal  representatives  of  James  B.  Eads, 
^  <leceased,  maintained  a  channel  for  three  mon  ths  ' ^  through  the  jetties  "  at  the  mouth 
o£  South  Pass  of  the  Mississippi  River,  "twenty-six  feet  in  depth,  not  less  than  two 
'  liundred  feet  in  width  at  the  bottom,  and  having  through  it  a  central  depth  of  thirty 
»    fee-t  without  regard  to  widih." 

JIDuring  the  same  period  a  channel  having  "  a  navigable  depth  of  twenty-six  feet" 
-waas  maintained  through  the  shoal  at  the  head  of  South  Pass,  and  "  through  Uie  pass 
itself." 

X^nring  the  aforesaid  period  there  were  fifteen  days  during  which  the  required 
cYiannel  was  not  maintained,  as  follows : 
^'  From  February  23  to  28,  both  dates  inclusive,  the  Jetty  channel  was  not  "two  hun- 

dred feet  in  width  at  the  bottom,"  and  from  April  16  to  20,  both  dates  inclusive,  it  did 
not  have  "  a  central  depth  of  thirty  feet."    From  May  6  to  9,  both  dates  inclusive, 
the  channel  beyond  the  ends  of  the  Jetties  did  not  have  "a  central  depth  of  thirty 
f      feet." 

Depths  were  "measured  at  average  flood  tide." 
'  Jambs  B.  Quixn,  < 

Major,  Corps  of  Engineers, 

JSetimate  of  funds  required  for  examinations  and  surveys  at  South  Pass,  Mississippi  Biver, 

during  the  fiscal  year  ending  June  SO,  1899, 

1  assistant  engineer $2,700 

1  assistant  engineer 1,500 

1  steam  engineer • 1, 200 

1  water-level  observer 60 

5  seamen 3,320 

Rent  of  office  and  quarters 800 

Mileage  and  traveling  expenses 180 

Repairs  to  launch  and  boats 500 

Supplies  for  launch  andoffice 240 

Contingencies 2,000 

5  Total ; 12,000 

Money  statement. 

Amount  allotted  for  fiscal  vear  1896-97  under  act  of  August  11, 1888 $10, 000. 00 

Amount  expended  during  fiscal  year 10, 000. 00 

Amount  allotted  for  fiscal  year  1897-98  under  act  of  August  11, 1888 10, 000. 00 


Statement  of  expenditures  on  account  of  appropriation  for  examinations  and  surveys  at 
South  Pass,  Mississippi  IHver,  for  the  fiscal  year  ending  June  SO,  1897,  made  in  oompH- 
ance  with  section  4  of  river  and  harbor  act  of  August  11, 1888, 

Amount  appropriated  by  act  of  August  11,  1888 $10,000.00 

EXPENDITURES. 

1  assistant  engineer,  twelve  months,  at  $226 $2, 700. 00 

1  assistant  engineer,  twelve  months,  at  $125, 1,500.00 

1  engineer,  launch,  twelve  months,  at  $100 1, 200. 00 

1  first-class  seaman,  eleven  months,  at  $70 770. 00 

1  first-class  seaman,  twelve  months,  at  $65 780. 00 

1  first-class  seaman,  eleven  months,  at  $65 715. 00 

1  first-class  seaman,  ten  and  one- half  months,  at  $60 630. 00 

1  water-level  observer,  six  months,  at  $10 60  00 

1  water-level  obserrer,  six  months,  at  $5 SO.  00 
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I  flnt-class  seaman,  five  clays,  at  $2.25 $11.25 

1  clerk,  one  and  fourteen -tliiriieths  months,  at  $75 110. 00 

Rent  of  office  and  qaarters.  Port  Eads,  La.,  six  months,  at  $35 210. 00 

Rent  of  office  and  quarters,  Port  Eads,  La.,  six  months,  at  $25 150. 00 

Stationery,  etc 14.96 

Repairs  tosteam  launch  General  Beese 171.43 

Ship  chandlery,  hardware,  etc 145.20 

Coal 485.10 

Traveling  expenses  and  mileage 185.39 

Cypress  skiff 24.00 

Creosoted  piles 100. 00 

Express  charges 4. 25 

Telegrams 3.13 

Total  expenditures 10,000.00 

Bespectfally  submitted.  , 

James  B.  Quinn, 
Major  y  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  8.  A. 


report  of  mr.  c.  donovan,  assistant  enginebr. 

United  States  Engineer  Office, 

Port  Eads,  La.,  June  30,  1897. 

Sir  :  I  have  the  honor  to  report  for  the  fiscal  year  ending  Jane  30,  1897,  npon  the 
maintenance  of  the  works  constructed  for  the  improvement  of  South  Pass  of  the 
Mississippi  River,  the  present  ctmdition  of  the  works,  and  of  the  channel  secured 
and  maintained  by  them. 

The  work  is  carried  on  under  the  direction  of  the  legal  representatives  of  James 
B.  Eads,  deceased,  by  authority  granted  them  in  an  act  of  Congress  approved 
March  3, 1875. 

The  following  charts  and  plates  accompany  this  report : 

No.  1.  Chart  of  the  channel  from  South  Pass  Light-House,  through  the  jetties,  to 
deeper  water  in  the  Gulf. 

No.  2.  Chart  of  a  part  of  the  Qulf  of  Mexico,  giving  depths  oat  to  that  of  100 
feet. 

No.  3.  Chart  of  a  part  of  South  Pass  firom  South  Pass  Light- House  to  Grand  Bayou. 

No.  4.  Chart  of  a  part  of  South  Pass  from  Grand  Bayou  to  the  Head  of  the  Passes. 

No.  5.  Chart  of  the  Head  of  the  Passes. 

No.  6.  Plan  and  comparative  profiles  of  South  Pass. 

Plate  I.  Diagram  showing  changes  in  the  Gulf  for  each  year  Arom  1876  to  1896. 

Plate  II.  Comparative  curves  in  the  Gulf  of  Mexico. 

Plate  m.  Exhibition  of  changes  due  to  sand  waves  in  Grand  Bayou  Reach. 

AT  TIIE  head  of  THE  PASSES. 

Upper  dam, — This  dam,  which  is  535  feet  in  length,  was  maintained  in  good  condi- 
tion during  the  year.  In  order  to  strengthen  the  east  end  and  destroy  the  effect 
of  a  strong  eddy  which  threatened  to  cause  undermining  a  spur  41  feet  long  and 
12  feet  wide  was  built  on  the  lower  side  of  the  dam  at  right  angles  to  it  and  43 
feet  from  the  east  end. 

The  following  materials  were  used  in  the  maintenance  of  this  work  during  the 
year:  Twenty-nine  piles,  193  linear  feet  of  12  by  12  inch  timber,  26  screw  bolts,  783 
cords  of  willows,  lOd  cubic  yards  of  stone,  and  4,346  sacks  of  earth. 

West  T'head. — Some  of  the  piling  in  this  work  was  renewed,  and  it  was  otherwise 
strenj^thcned  and  maintained  in  fair  condition  during  the  year.  The  followinjir 
materials  were  used  in  its  maintenance :  One  hundred  and  ten  piles,  495  liuear  feet 
of  12  by  12  inch  timber,  58  screw  bolts,  425  cords  of  willows,  and  1,972  sacks  of 
earth. 

Cut-off  dike. — This  work,  which  extends  from  the  upper  dam  to  the  mainland  below 
it,  and  divides  the  waters  of  South  Pass  and  Pass  a  Lontre,  wim  built  in  1895^96. 
It  is  in  good  condition  and  required  no  attention  during  the  year. 

The  location  of  all  works  at  the  Head  of  the  Passes  is  given  on  chart  No.  5. 
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IN  SOUTH  PASS. 

Willows  weighted  with  earth  in  sacks  were  placed  at  the  shore  ends  of  the  four 
alieet-piling  dams  which  project  from  the  west  shore  of  the  Pass  below  the  Head  of 
■tlic  Passes  Light-House.  This  was  done  to  prevent  the  shore  from  being  cut  away 
l>y  the  effect  of  wave  action. 

These  dams  were  built  in  May,  1894,  and  are  described  on  page  1335,  Appendix  R, 
of  the  Report  of  the  Chief  of  Engineers  for  1894. 

During  the  high  river  Dams  3  and  4  were  washed  out,  except  a  short  distance  of 
each  'which  was  embedded  in  the  bank.  The  waling  pieces  broke  close  to  the  bank 
and  the  dams  went  out  without  being  broken  up.  Dam  No.  2  was  threatened,  but 
it  Tvaa  saved  by  piling  and  bracing  on  the  lower  side. 

Four  piles,  48  linear  feet  of  12  by  12  inch  timber,  55  oords  of  willows,  and  732 
sacks  oi  earth  were  used  in  the  maintenance  of  these  dams  during  the  vear.  Nos.  1 
and.  2  are  still  in  good  condition.  The  locations  of  all  of  them  are  given  on  chart 
No.  5. 

In  Goat  Island  Beach. — ^There  are  five  dams  in  this  reach  which,  are  bein^  main- 
tained. The  four  on  the  east  side  are  in  good  condition,  but  the  one  on  the  west 
side  has  been  neglected,  as  it  is  considered  unimportant  at  present.  Two  of  these 
dams  were  strengthened  during  the  year  by  the  addition  of  16  piles,  195  linear  feet 
of  12  by  12  inch  timber,  22  screw  bolts,  and  155  cords  of  willows. 

In  Grand  Bayou  Reach, — There  are  12  wing  dams  maintained  in  this  reach,  includ- 
ing one  new  one,  No.  18,  which  is  37  feet  long  and  12^  feet  wide.  The  older  ones 
were  more  or  less  repaired  during  the  year,  and  at  present  7  of  them  are  in  good 
condition,  4  in  fair  condition,  and  1,  No.  16,  was  recently  wrecked  by  being  under- 
mined by  the  strong  current.  The  following  materials  were  used  in  maintaining 
and  constructing  these  dams :  Ninety  piles,  658  linear  feet  of  12  by  12  inch  timber, 
103  screw  bolts,  677  cords  of  willows^  25  cubic  yards  of  stone,  and  600  sacks  of  earth. 
Grand  Bayou  Dam, — The  dam  which  closes  Grand  Bayou  from  South  Pass  was 
built  up  for  a  distance  of  126  feet  by  the  addition  of  35  cords  of  willows  and  550 
sacks  of  earth.  This  was  done  to  prevent  the  escape  of  water  from  South  Pass  at 
high  tide. 

At  two  localities,  1,700  and  3,500  feet  below  Grand  Bayou,  the  west  shore  of  South 
Pass  was  built  up  so  as  to  confine  the  water  at  high  tide.  This  was  done  by  the  use 
of  willows  and  sacks  of  earth  confined  between  three  rows  of  stakes.  In  the  first 
instance  the  area  built  up  was  131  feet  long  by  12  feet  wide,  and  the  second  is  224 
feet  long  and  18  feet  wide. 

The  materials  used  in  this  work  were  as  follows :  One  hundred  and  eighty-five 
stakes  16  feet  long,  157  cords  of  willows,  and  1,350  sacks  of  earth, 
of  willows,  and  1,350  sacks  of  earth. 

The  locations  of  dams  in  Goat  Island  and  Grand  Bayou  reaches  are  given  on 
Charts  Nos.  3  and  4. 

AT  THE  MOUTH  OF  SOUTH  PASS. 

All  the  works  referred  to  at  this  locality  are  represented  on  chart  No.  1. 

East  jetty, — No  work  has  been  done  on  this  jetty  since  1893. 

In  1882  more  than  one-half  of  the  jetty  was  apparently  secured  by  the  land  forma- 
tion which  was  gradually  accumulating  about  it,  particularly  to  the  eastward  of 
it,  but  since  that  time  this  formation  h:is  been  receding  and  disappearing,  uncover- 
ing the  jetty  over  and  about  which  it  had  formed  and  leaving  it  exposed  to  the  sea. 
It  has  receded  3,150  feet  since  1882,  or  an  average  of  210  teet  per  year.  Several 
attempts  have  been  made  to  arrest  this  recession,  but  to  no  purpose.  It  is  still  in 
progress,  and  230  feet  of  the  jetty  was  uncovered  during  the  year. 

The  condition  of  the  jetty  is  as  follows:  For  3,150  feet  below  East  Point,  where  it 
begins,  it  is  buried  by  the  land  formation.  For  the  next  3,000  feet  it  is  as  originally 
built  of  mattresses  of  willows  weighted  with  stone.  For  800  feet  of  this  distance 
the  riprap  which  covers  the  top  mattress  is  about  1  foot  below  the  present  average 
tlood  tide,  and  for  the  remainder  of  the  distance  it  is  3^  feet  below  tnat  plane.  The 
remainder  of  this  jetty  is  capped  by  a  concrete  wall  which  is  built  upon  the  original 
mattress  foundation  except  for  a  length  of  625  feet,  where  the  original  line  was  devi- 
atod  from  in  order  to  avoid  the  dt^bris  of  a  previous  wall. 

With  the  exception  of  304  feet  in  two  sections  of  older  oonstruction,  and  another 
of  the  newer  where  the  foundation  was  undermined,  causing  the  wall  to  settle 
although  it  was  not  otherwise  displaced,  the  work  is  in  fair  condition. 

The  average  height  of  this  wall  above  the  present  plane  of  average  flood  tide 
(3.97  feet  on  Port  Eads  gauge)  is  0.52  of  a  foot. 

West  Jetty, — Five  hundred  feet  of  the  outer  end  of  this  jetty  is  from  2  to  5  feet 
l)6low  the  surface  of  the  water,  tlu^  concrete  work  being  still  in  place.  The  remain- 
dor  of  this  work,  as  is  representeil  on  Chart  No.  1,  is  below  the  sarface  of  the  land 
formation,  which  has  taken  place  since  it  was  built. 
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Inner  Emt  Jetty. — The  npper  section  of  this  work,  1,900  feet  in  lengftJ^i,  lias  ir 
some  time  been  neglected  since  the  laud  which  has  formed  between  it  and  the  ibill 
jetty  has  cousolidated  to  snch  an  extent  that  it  forms  a  substantial  bank. 

The  work  of  renewing  the  channel  row  of  piles,  which  was  begnn  l&sft  yeMT,  ii 
the  remaining  4>ortion  of  this  Jetty  was  continued  during  the  year,  and  l>ot  aiws; 
1,500  feet  remain  to  be  renewed  to  complete  the  work. 

Two  courses  of  12  by  12  inch  timber  were  added  to  two  cribs  near  the  eixd  of  tha 
jetty. 

Willows  and  stone  were  added  wherever  the  work  required  them  most,  -fclie  quazh 
tity  of  stone  being  small  since  that  in  place  is  used  over  and  over,  bein^  nemorct 
when  the  willows  have  been  compressed  and  reused  when  additional  -wxllo^vrs  an 
placed. 

The  work  is  in  fair  condition  and  well  above  the  highest  tide. 

The  materials  used  in  this  jetty  during  the  year  are  as  follows:  Four  hundred  aK 
ninety-eight  piles,  1,162  linear  feet  of  12  by  12  inch  timber,  206  drift  bolts,  1,S£ 
cords  of  willows,  496  cubic  yards  of  stone. 

Inner  west  jetty. — For  a  distance  of  302  feet  below  the  west  light  this  jetty  w* 
built  up  by  cribs  9  feet  wide,  consisting  of  three  courses  of  12  by  12  incli  £iinl<ef 
added  to  similar  older  structures. 

The  channel  row  of  piles  was  renewed  for  a  distance  of  1,000  feet,  which,  together 
with  what  was  done  last  year,  completes  the  renewal  of  the  piling  for  a  dis'feance  &' 
2,660  feet.  Willows  and  stone  were  added  to  the  jetty  at  localities  which  reqnim 
tnem. 

This  jetty  is  now  4,800  feet  in  length  and  its  condition  is  as  follows:  For  3,100 /wf 
from  the  sea  end  it  is  in  good  condition,  for  500  feet  it  is  in  fair  condition,  suid  for 
l,200j  in  two  sections,  between  dams  48  and  11  and  48  and  30,  the  jetty  is  belo'vr  tbs 
surface  of  the  water,  and  the  piling  has  rotted  away.  There  is,  however,  3  fina 
bank  formed  along  these  sections,  and  it  is  not  deemed  necessary  to  maintain  the 
jettv  there  at  present. 

Tne  following  materials  were  used  in  the  maintenance  of  this  Jetty  durini;  tb^ 
year:  Two  hundred  and  seven  piles,  1,071  cords  of  willows,  263  cubic  yards  of  stone, 
3,660  linear  feet  of  12  by  12  inch  timber,  and  802  drift  bolts. 

Wing  dame, — Of  the  34  wing  dams,  17  on  either  side  of  the  jetty  channel  which 
are  being  maintained,  26  were  repaired  during  the  year,  and  all  except  three  are  in 
f^ood  condition.  During  the  month  of  May  a  dam,  No.  23,  was  built  from  the  ea^t 
jetty  to  the  inner  east  jetty  to  arrest  the  flow  of  water  between  these  stmetnn-s 
and  the  consequent  deepening.  This  dam  is  146  feet  long  and  11  feet  wide  and  con- 
sists of  two  rows  of  piles  11  feet  apart,  between  which  loose  willows  are  placed,  and 
upon  the  latter  a  crib  120  feet  long  and  9  feet  wide  is  built  and  filled  with  stone. 

The  following  materials  were  used  in  the  construction  of  Dam  No.  23,  and  in  the 
maintenance  of  wing  dams:  One  hundred  and  ninety-four  piles,  3,177  linear  feet  of 
12  by  12  inch  timber,  664  linear  feet  of  8  by  12  inch  timber,  338  drift  bolts,  244  screw 
bolts,  1,620  cords  of  willows,  42  cubic  yards  of  stone,  and  968  sacks  of  earth. 

DREDGING. 

From  June  22, 1896,  to  June  21, 1897,  both  dates  inclusive,  being  three  hundred  and 
sizty-iive  days,  the  dredge  boat  was  in  commission  two  hundred  and  thirty-five  days, 
and  worked  one  hundred  and  ten  days  of  ten  hours  each,  as  follows :  Fifteen  days'iu 
that  part  of  South  Pass  known  as  Grand  Bayou  Reach,  ninety  days  in  the  jetty  chan- 
nel, and  five  days  in  the  channel  beyond  the  ends  of  the  jetties. 

THE  PLANT. 

During  the  months  of  July  and  August  the  dredge  boat  was  generally  and  eztea> 
sively  repaired,  and  during  the  year  a  launch,  derrick  boat,  and  four  barges  were 
repaired,  and  54  mooring  piles  driven  at  difi^erent  localities. 

THE  FORCE  EMPLOYED. 

The  average  force  employed  during  the  year,  including  all  grades,  was  40  in 
number. 

EXAMINATIONS  AND  SURVEYS. 

The  results  of  examinations  and  surveys  made  during  the  year  are  tabnlated  or 
represented  graphically  herein,  and  comparisons  with  earlier  results  are  made  in 
such  a  way  as  to  render  them  readily  understood  and  of  special  interest,  it  being  my 
aim  to  present  them  in  a  way  at  once  clear  and  concise,  and  without  descriptive 
detail. 

In  this  connection,  as  it  relates  to  the  maintenance  of  the  channel  at  the  Head  of 
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-tlie  Passes,  thropgboat  Sonth  Pass,  throngh  the  jetty  channel  at  its  month;  and 
"beyond  the  jetties  to  deeper  water  in  the  Gulf,  during  sixteen  and  three-fourths 
years,  I  give  the  following  table. 

The  following  table  gives  the  number  of  days  from  July  8,  1879,  to  May  13,  1897, 
l>otli  dates  inclusive,  during  which  the  required  channel  was  maintained  through 
't'he  Sonth  Pass  of  the  Mississippi  River,  the  jetty  channel  at  its  mouth,  and  beyond 
the  jetties  to  deeper  water  in  the  Gulf  of  Mexico;  also  the  number  of  days  during 
'which  said  channel  was  not  maintained,  and  the  stage  of  river  during  those  periods: 
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Periods  which  include  a  fnll  quarter 
and  the  uumher  of  days  dnring 
which  the  channel  was  not  main- 
tained.' 


July  8,1879. 
Oct.  30,  1879. 
Feb.  10, 1880. 
May  10, 1880. 


Aug.  10, 1880. 
Nov.  10,  1880. 
Feb.  10, 1881.  . 
May  10, 1881.. 


Oct.  2ft,  1870. 
Feb.  9. 1880.. 
May  9,1880. 
Aug.  9. 1880. 


Jsor.  9,1880.. 
Feb.  9, 1881... 
May  9, 1881... 
Aug.  13,1881. 


Aug.  14,  1881 1  Nov.  13,  1881. 

Nov.  14. 1881 Feb.  13, 1882. . 


Feb.  14, 1882. 
May  14, 1882. 


Sept  10, 1882. 
Dec.  10, 1882.. 
Mar.  10. 1883. 
June  10,  1883. 


Sept  10,  1883. 
Deo.  10. 1883.. 
Mar.  10,  1884. 
June  10, 1884. 


May   13.1882. 
Sept  9,1882.. 


Der.  0.1882.. 
Mar.  9,  1883. 
June  0,1883. 
Sept  9,  1883. 


Dec.  0,1883.. 
Mar.  0.1884. 
June  9, 1884. 
Sept  9. 1884. 


Sept.  10,1884.... 

Dec.  10, 1884 

Mar.  10.  1885 June  9. 1885 

June  10, 1886 Sept.  9, 1885 


Dec.  9. 1884. . 
Mar.  9,1885. 


Sept  10.1885 1  Dec.  0,1885.. 

Dec.  10, 1886 Mar.  26. 1 886 . 


Mar.  27,  1886. 
June  27, 1886. 


Sept  27, 1886. 
Doc.  27, 1886.. 
Mar.  •80,1887. 
June  30, 1887. 


Sept  30.1887. 
Deo.  80. 1887.. 
Mar.  30,  1888. 
Jane  80, 1888. 


June  20, 1880. 
Sept.  26. 1888 


Dec.  2G.  1886.. 
Mar.  29, 1887.. 
June  29.1887. 
Sept  29, 1887. 


Dec.  29, 1887.. 
Mar.  20.1888.. 
June  29,1888. 
Sept  28, 1888. 


Number  of  daya  deficiency 
and  locality  of  same. 


In  South 
Pass. 


In  Jetty 
Channel. 


22 
11 


Stage  of  river  at  Car- 
rollton,  La. 


In  Gulf 
of  Mex- 
ico. 


2 
lto3 


12  to  10 


14 


13 


12. 6  to  12 


3 


17 


8.1  to  7 


18.7 
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92 
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Periods  which  include  a  full  quarter 
and  the  number  of  days  daring 
which  the  channel  was  not  main- 
tained. 


From— 


Sept.  30.1888. 
Jan.  7. 1889... 
Apr.  7,1889.. 
July  7, 1889... 


Oct  12,1889.. 
Jan.  12. 1890.. 
Apr.  12,  1890. 
Jnly  12,  1890. 


Oct.  12,1890.. 
Jan.  12, 1891.. 
Apr.  15,  1891. 
July  27. 1891. 


Oct.  27,1891.. 
Jan.  27. 1892.. 
Apr.  27. 1892. 
Sept.  20.1802. 


Deo.  20, 1892.. 
Mar.  20,  1803. 
July  22.1893. 
Oct.  22,1893.. 


Jan.  22. 1894.. 
Apr.  22.  1894. 
July  81,1894. 
Nov.  14.  1894. 


Feb.  12, 1895. 
May  12, 1895. 
Sept  12. 1895 
Deo.  12, 1895.. 


Mar.  12. 1896. 
June  29,  1896. 
Jan.  29, 1897.. 


Total 


To- 


Jan.6,18S9.. 
Apr.  6, 1889. 
July  6. 1889.. 
Oct  11.1889. 


Jan.  11,1890. 
Apr.  11, 1890. 
July  11, 1890. 
Oct  11, 1800. 


Jan.  11. 1801. 
Apr.  14,1891. 
July  26, 1891. 
Oct  26,1891. 


Jan.  26. 1892.. 
Apr.  26.1892.. 
Sept  19, 1802. 
Dec.  19, 1892.. 


Mar.  19,1893. 
Julv2l,1893. 
Oct  21, 1893. 
Jan.  21, 1894. 


Apr.  21,1894. 
July  30, 1894. 
Not.  11,1894. 
Feb.  11, 1895. 


May  11, 1805.. 
Sept  11, 1895. 
Dec.  11, 1895.. 
Mar.  11, 1896. 


June  28,  1896. 
Jan.  28, 1897.. 
May  13, 1897.. 


Number  of  days  deficiency 
and  locality  of  same. 


In  Soath 
Pa.s8. 


In  Jetty 
Channel. 


In  Gulf 
of  Mex- 
ico. 


8  I 


3 


32 


9 


52 


12 


32 


23 


31 


12 
12 
11 


Sta^e  of  ri 
rolIt4MD, 


at  Ca- 


i.v 


16  to  7.  4  t4>  L  9 


15.Sto  17.3  to  15.5 


10. 8  to  10. 6  to  1.3 


25  to  1.4 


11.9  to  4.7  to  10 

7  to  0.7  to  3.9 

6  to  19 


809 


44 


Number  of  days  from  July  8,  1897,  to  May  13,  1897,  both  dates  inclusive 6, 520 

Number  of  days  in  this  period  during  wmch  a  legal  channel  was  not  maintained. . .      405 

Number  of  days  during  which  a  legal  channel  waa  maintained 6, 115 

AT  THB  HEAD  OF  THE  PASSES. 


=  lQyear^ 


The  chart  of  this  survey  is  No.  5.  In  compariBon  with  a  similar  survey  made  one 
year  previous  no  important  change  occurred  during  the  year.  In  fact,  the  river 
remained  comparatively  low  hetween  the  dates  of  the  two  surveys,  and  therefore 
there  was  nothing  to  cause  any  marked  change.  As  a  general  result  there  was  a 
slight  shoaling  during  the  year. 

By  reference  to  the  profiler  on  chart  No.  6  the  great  improvement  in  the  channel 
into  South  Pass  will  ho  appreciated,  and  the  fact  that  the  improvement  maintains 
from  year  to  year,  shows  the  efficiency  of  the  works  which  caused  it,  although  they 
are  not  so  extensive  as  when  they  were  built. 


^  L 
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The  channel  deepened  dnring  the  recent  high  river,  hut  chart  No.  5  represents 
more  closely  its  normal  condition  daring  the  year. 

SURVEY  OF  SOUTH  PASS  FROM  ITS  HKAD  TO  SOUTH  TASS  UGHT-HOUSK. 

During  the  month  of  September,  1896,  while  the  river  was  low,  a  survey  of  South 
Pass  was  made,  the  charts  of  which  are  Nos.  3  and  4,  and  the  following  table  com- 
piled from  them  gives  the  depth  and  width  of  channel  in  the  different  reaches: 

Depth  and  width  of  channel  throughout  South  Pose  of  the  MisHsHppi  Biver,  from  East 
Point  to  30-foot  depth  in  the  main  river ^  given  in  separate  reaches  one-fourth  of  a  mile 
in  length,  from  a  survey  made  in  September  and  October,  1896. 


Locality. 


From—' 


East  Point 

Above  Bast  Point: 

mile 

mile 

mile 


First  mile. 


Imile... 
U  miles. 
1*  miles. 
1}  miles. 


Second  mile. 


2  miles.. 
2i  miles. 
2i  miles. 
2}  miles. 


Third  mile. 


3  miles., 
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miles, 
miles. 


Fourtlimile. 
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4^  miles. 
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4}  miles. 


Fifth  mile. 
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miles. 

miles. 
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To  above 
East  Point. 


i  mile. 
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Locality. 


From — 


Above  East  Point: 

6  miles 

6^  miles 

6i  miles 

H|  miles 


Seventh  mile. 


7  miles. . 
71  miles. 
7|  miles. 
71  miles. 


Eighth  mile. 


8  miles. . 
8k  miles. 
U  miles. 
^  miles. 


Ninth  mile. 


To  above 
East  Point. 


miles, 
miles, 
miles. 
7  miles. . 


74  miles. 
7|  miles. 
7}  miles. 
8  miles. . 


Similes. 
84  miles. 
8{  miles. 
9  miles.. 


9  miles '  94  miles. 

94  miles I  9|  miles. 

9|  roller. I  91  miles. 

9}  miles ,  10  miles. 
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10  miles 10|  miles. 
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a  Very  wide. 


bin  Mississippi  Kiver,  above  Head  of  the  Passes. 


Length  of  the  portion  of  this  reach  not  having  a  central  depth  of  30  feet. 


Feet. 

(a) 840 

(ft) 260 

(e) 1,820 

id) 260 

ie) 1,060 

(/) 1,320 

ig) 1,320 


Feet. 

(h) 1,320 

(i) 1,320 

(j) «o 

(*) 140 

(m) 1,320 

in) 60 

(0) 810 


Feet. 

(1) 1,140 

(2) 480 

(3) 1,820 

(4) 1,060 

(5) 1,320 

(6) 1,320 

(7) 1,100 


(8) 
(9) 
(X) 

<y) 


Feet. 

1,040 
900 
140 
920 
180 


ToUl 22,880 
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In  comparison  with  a  sorvey  made  one  year  previous,  the  length  of  channel  hav- 
ing a  less  depth  than  30  feet  is  three-quarters  of  a  mile  greater  than  at  the  time  of 
the  earlier  survey. 

By  reference  to  profiles  on  Chart  No.  6  the  changes  in  the  depth  of  the  pass  dar- 
ing the  year  and  since  1875  may  be  noted  and  followed  in  detail.  It  will  be  seen 
l^at  the  pass  shoaled  during  the  year,  the  cnanffe  above  Grand  Bayou  being  slight, 
while  below  that  point  it  averages  about  1|  feet.  It  is  iuteresting  to  note  the 
change  in  the  pass  since  1875  ^tne  tendency  to  uniformity  of  depth,  and  the  fact 
that  the  shoaler  areas  have  changed  the  least,  while  the  deepest  sections  originally 
show  the  greatest  shoaling. 

The  required  "navigable  depth  of  26  feef  was  maintained  up  to  May  25,  and  from 
that  time  to  June  30,  both  dates  inclusive,  being  37  days,  such  channel  was  not  main-  % 

tained  in  Grand  Bayou  Reach.    The  shoaling  was  caused  by  large  volumes  of  sand 
moving  through  this  reach,  a  phenomenon  which  almost  invariably  occurs  in  some 

Eart  of  the  channel  when  the  river  is  approaching  its  higlfest  stage  and  when  it 
egins  to  fall.  At  such  times  the  channel  is  constantly  changing;,  volume  after  vol- 
ume of  sand  follow  each  other,  and  while  it  is  reasonable  to  believe  that  dredging 
will  aid  in  disintegrating  them,  yet,  following  as  they  do  in  rapid  succession,  par- 
ticularly when  the  tide  begins  to  ebb,  the  effect  of  dredging  is  often  obliterated  dur- 
ing the  night,  and  at  times  when  the  dredge  is  working  it  has  been  observed  that 
the  shoaling  was  increasing. 

The  amount  that  these  sand  waves  reduce  the  depth  of  the  channel  is  rarely  3  feet, 
and  generally  varies  from  one-half  a  foot  to  2  feet. 

I  have  given  on  Plate  III  the  section  in  Grand  Bayou  Reach,  from  surveys  made 
from  time  to  time  while  the  shoaling  was  taking  place,  and  the  different  results  will 
explain  the  changes  which  take  place  under  such  conditions. 


THE  CHANNEL  THROUGH  THE  JETTIES. 

Th^  channel  through  the  Jetties  and  beyond  them  to  deeper  water  in  the  Gulf  is 
«hown  on  Chart  No.  1. 

There  were  137  days  during  the  year  when  at  some  point  in  the  channel  it  was  not 
maintained  as  required  by  law;  that  is,  it  was  not  **  26  feet  in  depth,  not  less  than 
200  feet  in  width  at  the  bottom,  and  having  through  it  a  central  depth  of  30  feet 
without  regard  to  width." 

From  August  17  to  December  16, 1896,  being  122  days,  the  failure  occurred  at  differ- 
ent localities  throughout  the  jetty  channel  and  at  a  point  in  the  Gulf  which  is  1,200  feet 
beyond  the  Jetties.  A  deep  place  to-day  would  be  found  shoal  on  the  following  day, 
and  although  a  vigorous  attempt  was  made  to  restore  the  channel  by  dredging,  the 
progress  made  was  extremely  slight.  The  strong  salt  water  reverse  current  which 
exists  during  low  river  seemed  to  keep  the  bottom  alive ;  a  moving  mass  of  very 
soft  material  was  always  present  near  the  bottom,  and  whatever  improvement 
might  be  made  by  dredging  when  the  tide  was  ebbing  would  be  obliterated  during 
the  rising  tide. 

On  November  23  dredging  was  discontinued,  and  on  December  16  the  channel  was 
found  to  have  become  restored  solely  from  the  effect  of  a  3-foot  rise  of  the  river. 

During  the  whole  of  that  period  of  122  days  the  channel  was  less  than  '*  200  feet 
in  width  at  the  bottom^''  and  for  the  same  time  for  66  days  it  did  not  have  ''  a  cen- 
tral depth  of  30  feet  without  regard  to  width  "  between  the  jetties,  and  for  31  days 
said  depth  did  not  obtain  in  the  channel  beyond  the  ends  of  the  jetties. 

From  February  23  to  28,  inclusive,  bein^  6  days,  the  channel  through  the  Jetties 
was  less  than  '^200  feet  in  width''  for  a  distance  of  500  feet;  from  April  16  to  20, 
inclusive,  being  5  days,  it  did  not  have  ''a  central  depth  of  SO  feet,''  and  from  May 
6  to  9,  inclusive,  being  4  days,  there  was  not  ''a  central  depth  of  30  feet"  beyond 
the  ends  of  the  jetties. 

About  the  time  the  river  reached  a  stage  of  12  feet  on  the  CarroUton  gauge,  in 
March,  the  jettv  channel  began  to  improve  rapidly ;  the  river  reaobed  its  highest 
stage  on  May  13,  on  which  date  Carrollton  gauge  registered  19  feet,  and  the  survey 
which  was  made  a  few  days  previously  developed,  as  is  represented  on  chart  No.  1, 
the  best  channel  which  has  existed  since  March,  1891.  It  is  nowhere  less  than  32 
feet  in  depth,  and  the  26  and  30  foot  channels  are  not  less  than  150  and  265  feet  wide, 
respectively. 

For  15  months  previous  to  the  date  (May)  of  this  survey  there  had  not  been  a 
central  depth  throughout  as  great  as  31  feet,  and  for  34  months  previous  the  30-foot 
channel  was  less  than  100  feet  wide. 

In  my  last  report  I  mentioned  the  stage  of  the  river  as  the  prime  factor  in  influ- 
encing the  depth  of  water  at  the  mouths  of  the  passes,  and  while  I  have  no  doubt 
as  to  the  evil  effect  of  the  Pass  a  Loutre  Crevasse  upon  both  South  and  Southwest 
Passes,  I  have  maintained  that  during  a  high  stage  of  the  river  a  sufficient  volume 
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of  -water  would  be  forced  into  South  Paas.  notwithstanding  the  existence  of  the  cre- 
vasse, to  produce  a  wide  and  deep  channel  through  the  jetties,  and  the  results  verify 
my  opinion. 

Available  dmihe  and  widtk$  of  channel  through  thejettietf  in  separate  reachee  of  tfiOO 
ftet  ea(M,  according  to  eurvege  made  during  thefiecal  year  ending  June  SO,  1897, 


Date. 


1806. 

July 

Angvata 

Sei^ember 

Ootober 

]^fovember 

Deoembara 

1897. 

January 

February 

March, 

April 

May 

June 


BiBtanoes  ftt»iii  East  Point,  in  feet. 


0  to  2,000. 


2,000  to  4,000. 


Ayail- 

able 

depth. 


ao.3 

20.8 
30.2 
30.2 
30.8 
80.7 


80.4 
30 
80.6 
630.5 
82 
30.4 


Arailable  width 
of-  I 


26-foot 
chan- 
nel. 


225 
215 
210 
16U 
170 
210 


215 
275 
240 
250 
860 
280 


30-foot 
chan- 
nel. 


Avail- 
able 
depth. 


20 

B      ft     «      • 

25 
20 
20 
25 


20 
5 

60 
100 
150 
110 


30.7 

29.3 

20.4 

80.3 

80 

30.7 


80.5 

30.2 

30.4 

30.6 

32 

31.7 


Arailable  width 
Qf- 


26.foot 
chan- 
nel. 


30-foot 
chan- 
nel. 


I 


300 
275 
300 
265 
250 
260 


270 
280 
330 
330 
825 
316 


50 


I 


30 

5 

35 


30 

30 

40 

160 

200 

200 


4,000  to  6,000. 


AyaU- 

able 

depth. 


Available  width 
of- 


26-foot 
chan- 
nel. 


30-foot 
chan- 
nel. 


30.4 

280 

20 

205 

30.8 

285 

30.6 

210 

80 

180 

31.1 

200 

81.2 

210 

30 

240 

30 

275 

31.4 

300 

32 

200 

33.2 

205 

80 


20 
20 
10 

30 


20 

5 

180 

180 

180 


Bate. 


1806. 


July d. 

Aaguata... 
SepXember . 
Ootober .... 
November. . 
Deoembera. 


1897. 


January.. 
Febmary 
March  ... 
April  .... 

May 

Jane 


Distances  from  East  Point,  in  feet 


6,000  to  8,000. 


8,000  to  10,000 


10,000  to  12,000. 


Available  width 
of-  i 


Avail- 
nel.    I 


'AvaUablewidth! 
of- 


30.4 

20 

20 

30.5 

80.4 

80.8 


30.5 

80 

80.3 

31.6 

33 

85 


210 

20 

205 

115 

165 

io 

130 

10 

200 

80 

_'  AvaU- 

26.foot  I  30-foot :  J^X 
chsn-  I  «^*«-    ^®P*°- 
nel. 


chan- 
nel. 


210 
200 
250 
265 
265 
260 


20 
5 

30 
105 
180 
100 


31.1 
20.4 
20.0 
30.4 
30.3 
30.0 


30.4 

80.4 

30.6 

82.2 

85 

36 


210 
130 
80 
100 
160 
210 


200 
210 
250 
270 
265 
255 


20 


5 
10 
25 


I 


20 
10 
30 
85 
200 
100 


81.1 
30.2 
80.1 
80.2 
80.4 
31.1 


80.6 

31 

31.8 

33.1 

84 


AvaUablewidth 
of— 


26-foot '  30-foot 
chan-     Chan- 


neL 


215 
145 

80 
150 

80 
210 


810 
olOO 
235 
255 
280 
280 


nel. 


40 
10 
10 
10 
10 
80 


25 

30 

35 

170 

100 

200 


a  From  August  17  to  December  16,  both  dates  inclusive  (122  days),  there  were  localities  where  the 
central  depth  was  less  than  30  feet,  and  the  26-foot  channel  was  less  than  200  feet  wide.  Dnrinif  a 
portion  of  this  period  (Aiigast  17  to  September  16,  inclnsiveK  there  was  not  "a  central  depth  of  80 
reet'*  at  a  locality  fVom  1,230  to  1,360  feet  beyond  the  ends  of  the  Jetties. 

h  Less  than  80  feet  from  April  16  to  20,  both  iifblosive. 

0  Less  than  200  feet  wide  for  6  days,  flrom  February  23  to  28,  both  inolnsive. 

By  reference  to  the  profiles  on  Chart  No.  6  the  amount  that  the  jetty  channel 
deepened  at  every  point  may  be  followed. 

The  following  table  gives  the  available  depths  through  the  jetties  at  various  dates 
Rince  1875,  and  explains  the  changes  in  the  depth  of  that  channel  from  that  time  to 
tbe  present. 
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Table  giving  the  depths  of  water  through  thejettiee  at  various  dates. 


Date. 


1876— Jane 

1876— May 

Angust 

November 

1877— March 

July 

Ckjtober  25  to  December  U 
1878— March 

December 

1879— March 

June 

Julys 

December 

1880— June 

July 

August 

September 

October 

November 

December 

1881— January 

February 

March 

April 

May 

June 

July 

August 

October 

1882— January 

Febrnary 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

1883— January 

February 

March 

April 

May 

June 

July 

Auffust 

September 

October 

November 

December 

188i— January 

February 

Mwrch 

April 

MAy 

June 

August 

September 

October 

November 

December 

1886— January 

February 

March 

April 

j4.v 

June 

July 

Auffust 

September 

October 

November 

December 

1886— January 

February 

March 

April 

May 


Distances  from  East  Point,  in  feet. 


0  to  2,000. 

2,000  to 

4.000  to 

6,000  to 

8,000  to 

10,000  to 

4,000. 

6,000. 

8,000. 

10,000. 

12,000. 

22.5 

18.7 

16.7 

10.2 

9.7 

9.2 

23.3 

20.3 

22 

21 

17.1 

15 

1 

23.5 

19.6 

?1 

23.5 

23 

19.8 

1 

22 

20.3 

21.1 

21.2 

21.1 

20.3 

1 

24.1 

21.1 

23.2 

22 

21.2 

20.5 

^ 

24.0 

24 

26 

23.8 

2j>.5 

20.3 

% 

26.3 

24.4 

28.6 

24.2 

23 

23.7 

26 

25.9 

36.5 

25.4 

24.3 

23 

28.4 

26.4 

35,7 

27.1 

25.3 

23 

28.6 

27.5 

43.4 

27 

27 

27 

27.6 

28.4 

47.7 

29.2 

29.2 

28 

30.5 
81 

30.7 
31 

31 
31.7 

30.7 
31.8 

30.5 

sas 

48.3 

31 

32.5 

47.8 

31.4 

36.1 
31.^ 

32 

30.5 

31 

44 

30.8 

36.5 

30.5 

30.4 

46 

32 

32 

30.5 

30.7 

.    31 

44.4 

30.6 

32 

31 

31 

31.5 

41 

30.3 

31 

30.5 

30.6 

31 

40.3 

80.8 

30.9 

30.5 

30.9 

30.6 

43 

30.8 

31 

30.3 

30.5 

30.4 

41.9 

33.8 

30.7 

30.3 

30.4 

30.2 

41.6 

32 

31 

30 

31.6 

81.2 

41.3 

32 

82 

30.5 

30.4 

30 

43 

33 

33 

30.5 

80.2 

30.5 

42.7 

32.6 

80.5 

31.3 

30 

30.5 

43.8 

82 

31.7 

31.7 

31 

32 

42.5 

33.5 

33 

32 

30.1 

32 

37.6 

32 

81 

30.2 

30.2 

30.3 

38.3 

31.4 

31.2 

30.3 

30.5 

30.4 

41.3 

31.1 

30.2 

30.7 

31.8 

36 

39.7 

30.5 

30.8 

30.2 

31.2 

30.6 

39.2 

30.8 

81.6 

32.5 

31.7 

32.6 

39.6 

30.6 

30.3 

33 

30.5 

32.5 

39.4 

81 

31.3 

31 

30.8 

35.5 

39 

31.3 

31.3 

31 

30 

82.7 

38.7 

30.6 

31.3 

31.5 

30.3 

32.2 

88.1 

31.8 

31.8 

30.5 

30.1 

31.5 

38.3 

31.9 

30.8 

30.5 

30 

31 

37.1 

31 

31.4 

31.2 

30 

32 

38.1 

21.5 

31.2 

31.2 

81 

31 

37 

31.2 

31 

30.4 

31 

31 

36.2 

30.2 

30.1 

30.1 

31.2 

31.2 

36 

30.5 

30 

30.1 

32.3 

32.6 

45.7 

31.6 

30.3 

30.3 

33.7 

35 

44 

32.2 

30 

39 

33.2 

36.3 

46 

32.3 

30.3 

32.4 

32.5 

34.2 

46 

33.4 

31 

S3 

83.8 

34.9 

44 

82 

31.5 

31.8 

32.1 

38.2 

48 

33.4 

33.4 

32.2 

33.4 

34.3 

46 

32.3 

82.3 

30.6 

32.7 

84.1 

41.5 

32 

32 

30.5 

31 

83.8 

43.8 

34.5 

31.5 

81 

30.5 

32.6 

43 

81.6 

81.6 

30.3 

31.2 

32.2 

30.2 

32.7 

31.8 

30.3 

32 

31.5 

41.3 

31.6 

81 

90.7 

85.7 

89.5 

41.6 

34 

33.8 

38.7 

35.3 

37.3 

41.5 

31.7 

32.7 

35.4 

34.9 

35.8 

42.8 

34.3 

85.1 

S3 

35 

35.8 

41.1 

34 

86 

35 

31.9 

35.8 

41.9 

33.9 

35 

32 

32 

34 

39 

33.1 

83.7 

33.5 

31.1 

33.4 

38.6 

82.6 

32.6 

32.5 

32.8 

32.8 

37.2 

32.2 

32.4 

30.8 

31.6 

32.6 

37.1 

31.1 

31.5 

31.4 

36.7 

86.4 

36.9 

33.1 

84.6 

32.8 

41.7 

36.3 

35.7 

30.5 

34.1 

36.3 

35.5 

•      36 

86. 1 

31 

31.7 

35.7 

36 

35.5 

37 

32 

82.6 

32 

36.7 

36 

36.6 

31.5 

83.5 

31.5 

34.7 

33.7 

35.7 

32.8 

32.8 

31.3 

36.3 

33.1 

36.5 

38.7 

83.6 

31 

36.5 

35.6 

87.6 

38 

82 

31 

35.3 

33.3 

35.2 

82.2 

30.7 

31.7 

33.8 

33.7 

35.8 

31.3 

30.4 

.10.4 

82.7 

32.8 

35.1 

30.8 

80.6 

30.1 

.    33 

32.2 

34.2 

30.9 

80.5 

30.6 

33.6 

32.  5 

33 

30.2 

30.2 

28-5 

32.8 

:t2.8 

34.1 

31.3 

30.9 

30 

n2.8 

:{5.8 

34 

X> 

33.1 

32 

35.4 

34.  5 

34.5 

33.7 

3.3.7 

31 

35. 0  1 

35.0 

34.2 

31 

36 

34.4 
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TdbU  giving  the  depths  of  water  through  the  jetties  at  variotu  dates — Continued. 


Date. 


1880 — June 

July 

A.uffaBt.... 

September. 

October — 

November . 

December  . 
1887 — January . . . 

February . . 

March 

April 

May 

June 

July 

August  — 

September . 

October  — 

November . 

December. . 
1888— January ... 

February . . 

March 

April 

May 

June 

July 

AngoBt  — 

September . 

October.... 

November . 

December.. 
1888-January ... 

February . . 

March 

April 

May 

June 

July 

August 

September. 

October 

November . 

December. . 
1890— January  . . . 

February . . 

March 

April 

Miy 

Jane 

July 

August 

September . 

October  — 

November . 

December.. 
1891— January  . . . 

February . 

March 

April 

May 

Jane 

July 

August  — 

September . 

October.... 

November . 

December.. 
1892-JaDuaiy . . . 

February . . 

March 

April 

May 

June 

July 


Distances  from  East  Point,  in  feet. 


0  to  2,000. 

2,000  to 

4,000  to 

6,000  to 

8,000  to 

10,000  to 

4,000. 

6,000. 

8,000. 

10,000. 

12,000. 

38.2 

35.2 

33.4 

33.2 

34.5 

86.5 

30.7 

36.7 

36.2 

32.8 

32.7 

37 

35 

36 

35.7 

84.8 

83.8 

34.7 

34.6 

35.6 

34.6 

33.7 

83.6 

33 

35 

36.2 

34.4 

33 

84.1 

33 

34.5 

35.6 

34.8 

32.0 

88 

33.5 

34 

35 

35.3 

33.6 

32.6 

33 

33.6 

84 

33.3 

32,3 

32.7 

33.4 

36.4 

34.4 

35.4 

31.3 

84.1 

82.4 

35.5 

35.5 

32.6 

35.5 

35.5 

33.8 

38.8 

37 

83.7 
^.1 

31 

34.8 

35.5 

39.4 

35.3 

31.2 

34.2 

38.1 

30 

35.4 

37.5 

32.3 

84.1 

36.2 

30 

36.4 

36.8 

84 

82 

34 

35.7 

34.6 

34.7 

33.6 

81.6 

82.7 

36 

34 

:u> 

35 

32.7 

82.2 

86.2 

34.2 

84.3 

32.1 

32.2 

81.8 

35.0 

32.9 

33.8 

30.7 

31.8 

81.2 

34.7 

32.  T 

33.0 

30.0 

31.7 

81.8 

35.6 

32.5 

^.7 

30.5 

31.5 

32.2 

34.3 

32.4 

32.5 

31 

dl 

32 

34 

33 

82.6 

30.5 

31.3 

30.0 

36.3 

34.8 

38.8 

31 

35 

31.4 

35.2 

35.2 

34.3 

31.6 

38.6 

33 

32 

33 

33 

31.4 

85.5 

83.2 

34.2 

34 

88.8 

31 

81.0 

83.6 

83.7 

33.7 

33.7 

31.2 

3L2 

83.2 

32.7 

32.7 

32.8 

30.8 

31 

32 

33.3 

33.3 

82.3 

80.6 

30.4 

30.4 

31.8 

82.8 

81.7 

80.6 

30.6 

30.8 

31.4 

82.4 

81.6 

30.3 

a29.2 

30.7 

31 

31.3 

80.6 

30.3 

81 

80.9 

32.4 

32.5 

31.8 

82.8 

31 

32.5 

30.2 

32.2 

30.4 

82.8 

31.8 

81.6 

80.8 

32.1 

81.2 

82.8 

32.8 

30.6 

30.8 

32 

30.7 

32.6 

31.2 

80.8 

30.4 

32.2 

31.3 

31.5 

31 

30.8 

.  30.3 

31 

31 

32.4 

31.3 

81 

31.7 

31.4 

31.5 

31.6 

31.4 

81 

30.0 

31.3 
31 

31.2 
81.2 

31 
31 

31.1 
31.7 

31.6 

629.6 

81 

31.2 

31.2 

31 

31.3 

31.4 

30.8 

31 

31.2 

31 

31.7 

81.2 

80.8 

3U.8 

31.2 

30.6 

31 

31 

31.7 

30.7 

31.5 

32.6 

84.4 

33 

36.4 

33.2 

34 

34 

34 

33.6 

33.4 

36 

35 

35 

38.7 

34.5 

32 

34 

31 

36 

30 

34 

32 

33.5 

33 

34 

38.8 

35 

•  32.4 

33.4 

34 

34 

39 

87 

32 

33 

33 

32.7 

35 

84 

30.5 

31.4 

33 

38 

35 

33 

32 

31 

31 

30.5 

34 

82.8 

30.6 

31.2 

30.6 

30.6 

84 

83 

31.5 

31.2 

30.7 

30.7 

32.3 

83.5 

31 

'  31 

31.2 

32.2 

32.3 

32.5 

31.7 

31 

31.4 

32.5 

35.2 

82.7 

32 

34.3 

36.4 

37.5 

36 

84.6 

30.5 

32 

36.5 

39 

36.4 

84.2 

30.8 

32 

32 

35 

36 

84 

33 

31.1 

32 

34.7 

37 

85 

31.4 

30.4 

30.4 

33.3 

35.8 

84.8 

31 

81 

31 

32.3 

32.9 

81.4 

30.6 

30.6 
30.8 

30.7 
30.8 

31 
31.2 

81.5 
31.2 

31 

30.7 

31.2 

31 

31.3 

31.2 

31.1 

80.6 

30.1 

30.3 

30.6 

31.4 

31.3 

32 

31.3 

31.6 

31.3 

31.3 

31.8 

82.2 

30.5 

30.8 

80.8 

31 

31.1 

31.7 

30.8 

30.7 

31.4 

31.7 

31.2 

81 

32 

82 

33.7 

32 

80.5 

30.6 

C28.1 

a29.6 

38 

35 

33 

32 

d30.4 

32.3 

86 

37 

36.6 

33.2 

31.5 

83 

32 

35.6 

38 

34.2 

a  From  December  28,  1888,  to  Januarj^  4,  1889,  Inclusive. 

b  From  October  1  to  October  5,  inclusive. 

e  Depth  les»  than  30  feet  from  April  25  to  May  6,  both  elates  inclusive,  and  varied  from  27.5  to  29.4 

f66t< 

dbepth  less  than  30  feet  from  May  20  to  Juue  2U,  both  datee  inclusive,  and  varied  from  28.1  to  29.6 

feet. 
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Table  giving  ike  depths  of  water  through  the  jetties  at  various  dates — Continned. 


Date. 


1882— Angnat 

September 

October 

November 

December 

1893~Jaiiaary 

February 

March 

AprU 

May 

June 

July 

AUf^UBt 

September 

October 

November 

December 

18M— January 

February .*. 

March'. 

April 

May 

June 

July 

Aufnist 

September 

October 

Kovember 

December 

189&— January 

February 

March 

April 

May 

June 

July 

Angnat 

September 

October 

November 

December 

1896-January 

February 

March .  *. 

April 

May 

June 

July 

Auguat 

September 

October 

November 

December 

1R97— January 

Febr u  ary 

March , 

April , 

May 

June , 


Diatanoea  from  Eaat  Point,  in  feet. 


0  to  2,000 


31.5 
31.2 
31.8 
31.5 
31 

31.6 
31.6 
33.6 
33.6 
32 
32.7 
32 
32 
31.5 
31.5 
31.4 
31 
32.1 
80.6 
32.8 
34.3 
32 
32.2 
32.1- 
31.2 
31.3 
30.4 
30.3 
30.8 
31.7 
31.0 
32.8 
32 
31.4 
31.4 
31.7 
32.2 
31.8 
30.9 
31.7 
31.3 
31.3 
31.3 
30.6 
30.5 
30.3 
30.2 
30.3 
29.3 
30.2 
30.2 
30.8 
30.7 
30.4 
30 
30.5 
:30.5 
32 
30.4 


2,000  to 

4.000  to 

4,000. 

6,000. 

83.5 

33.8 

32.7 

31.2 

32.5 

31.8 

32.1 

31.5 

31.5 

31.6 

32.2 

31.3 

31.6 

31 

34.6 

33.1 

35 

33.6 

34 

33 

33 

33.8 

33.3 

34 

32 

34 

31.5 

32.4 

32.2 

82.7 

32.7 

33.3 

32 

33 

32.1 

33.5 

32.2 

32.6 

31.8 

31.7 

31.4 

32.7 

82 

34 

31.2 

32.9 

31.6 

31.7 

30.5 

31.2 

30.6 

30.  U 

30.4 

30.1 

30.3 

80.6 

30.6 

31.3 

32.1 

82.1 

32.4 

31.7 

32.1 

31.6 

31.9 

31.5 

31.5 

31.4 

31.7 

31.6 

31.7 

32 

6,000  to 
8,000. 


31.8 

31.7 

30.9 

31.5 

31.4 

30.9 

31.1 

30.3 

80 

30 

30.2 

30.7 

29.3 

29.4 

30.3 

30 

30.7 

30.5 

30.2 

30.4 

80.6 

32 

31.7 


31.8 
31.8 
31.8 
31.8 
38.1 
32.1 
31.3 
30.5 
30.3 
30.2 

&30.2 
30.4 

e29 
30.3 
30.6 
30 
31.1 
31.2 
30 
80 
31.4 
32 
38.2 


84.6 

38.6 

81.5 

32 

32.1 

32.1 

81.6 

30.8 

31.6 

33 

36 

35 

84.5 

83.5 

33.2 

32.8 

33 

33.2 

82.6 

32 

33 

34 

33 

31.5 

30.2 

30.5 

30.8 

30.8 

30.7 

31.6 

31.8 

31.6 

31.6 

31.4 

31.3 

31.5 

81.3 

31.4 

31.3 

31.3 

31.4 

31.9 

31.8 

31.1 

80.4 

30 

&30.2 
30.4 

e29 
29 
30.5 
30.4 
30.8 
30.6 
30 
80.3 
31.6 
33 
35 


8,000  to 
10,000. 


34.8 

33.7 

32.7 

33 

33.5 

82.2 

32.7 

31.2 

32.3 

82.5 

81.7 

36.7 

85.3 

85.3 

84.2 

34.3 

34.8 

36.8 

84.5 

34.2 

32.3 

84 

82.7 

31.8 

a28.9 
30.3 
30.6 
30.3 
3a7 
3L5 
31.8 
81.7 
31.8 
31.9 
31.3 
31.8 
31.1 
3L4 
81.5 
82.1 
31.9 
3L3 
31.5 
32 
31 
81 

630.2 
31.1 

C29.4 
29.9 
30.4 
30.3 
30.9 
80.4 
30.2 
30.6 
82.2 
35 
36 


10.000  to 
12,000. 


35 

83.5 

82.3 

32L6 

33.1 

84.1 

34 

32L4 

32.6 

33 

30.5 

35 

34.2 

31.  S 

33.S 

33.5 

34.S 

33 

34 

34 

33 

33.6 

32.« 

30.3 

30.5 

3a4 

30.8 

30.7 

31.9 

3L8 

33.3 

32.2 

81.6 

31.5 

82.1 

3L4 

3L4 

31.2 

32.1 

SL3 

32.4 

3L5 

32 

81.  t 

33.^ 

32.2 

31.1 

30.3 

30.1 

30.  S 

SOlI 

3LI 

30.6 

31 

31.8 

83.1 

34 


a  Auguat  20  to  31,  both  datea  induaive. 

b  Leaa  than  30  feet  from  June  15  to  18,  both  Induaive. 

e  Leaa  tlian  30  feet  from  Auguat  17  to  October  21,  both  inclnaive. 

dLeaa  than  30  feet  from  April  16  to  20,  both  incluaive. 


SURVEY  BEYOND  THE  ENDS  OF  THE  JETTIES. 


The  chart  of  this  survey  is  No.  2.  By  reference  to  Plate  I  it  will  be  seen  that  all 
the  curves  except  the  20>foot  one  advanced  during  the  year,  the  40- foot  curve  showing 
the  greatest  advance  of  242  feet  and  the  30-foot  curve  the  least,  being  19  feet. 

The  following  diagrams  give  the  distance  that  each  curve  has  advanced  since  1877, 
and  the  average  annual  advance  of  each.  It  will  be  seen  that  the  70-foot  curve 
shows  the  greatest  advance  and  the  20-foot  curve  the  least.  The  average  advance 
of  all  of  them  is  78  feet,  the  average  of  those  irom  20  to  50,  inclusive,  is  53  feet,  and^ 
Qf  those  from  60  to  100,  inclusive,  98  feet. 
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J^/.  J89S  to  1896.  J\/S.  2.  J87Z  to  m^G. 


The  general  advance  of  the  curves  is  indicative  of  a  shoaling  beyond  the  ends  >fi 
the  jetties:  the  amount  and  distribution  of  it  over  an  area  containinj^  1^  sqnaiv 
miles  will  oe  readily  understood  from  the  following  diagrams,  which  represent  tisr 
area  under  consideration. 

The  figures  in  each  area  are  the  differences,  in  feet  and  tenths,  between  the  iL«^aa 
depths  obtained  for  the  years  between  which  comparisons  are  made,  and  denote*  tbr 
amount  of  e^oaling  or  deepening  in  each. 

No.  1  compares  the  mean  depths  in  1895  with  those  in  1896,  and  No.  2  eompam 
those  in  187d  with  those  in  1896.    Shaded  areas  deepened  and  all  othero  shoaled. 

The  following  table  gives  the  amount  of  the  mean  change  over  the  whole  area  fifL 
year  to  year  since  1876 : 

Mtan  change  over  whole  area. 


"From— 


1876 
1877 
1878 
1870 
1880 
1881 
1882 
1883 
1884 
1885 
1886 


To- 


1877. 
1878. 
1879. 
1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
1886. 
1887. 


Deepened. 


Feet. 


1.78 
'.62 


.25 

"i.'i7 


Shoaled. 


Feet. 
0.40 


2.24 


2.18 
1.31 


3.62 


.14 
1.44 


From — 


1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1876 


To- 

Deepened. 

Shoak^i 

1888 

Feet. 

Ffft 

I'. 'A 

1889 

1.52 

1890 

li« 

1891 

2.S 

1892 

\M 

1893 

t^ 

1894 

1.06 
.81 

1895 

1896 

ic 

1896 

u:i 

In  this  connection  and  in  compliance  with  your  request  1  have  given  on  Plate  U 
a  comparison  of  the  position  of  the  various  curves  in  1879  and  1896. 

VELOCITY,  SEDIMENT,  AND  TIDAL   OBSERVATIONS. 

In  my  last  report  I  gave  the  results  of  velocity  and  sediment  observations  which 
completed  the  record  fiom  1877  to  May,  1896.  These  were  continued  during  the  year, 
but  the  record  is  omitted  at  this  time,  as  it  contains  nothing  of  special  interest 

On  account  of  the  lack  of  sufficient  funds  to  meet  the  expenses  for  determiniDg 
the  velocity  of  discharge  of  each  of  the  three  passes  this  work  could  not  be  done. 
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T'i^lal  readings  on  Port  Eads  and  East  Bay  gauges j  the  former  being  in  South  Pass,  the 
latter  in  a  bag  to  the  westward  of  South  Pass  and  so  situated  as  to  give  GMlf-lev4^ 
re€tdings. 


Lunation. 

Port  Eads 
gauge. 

East  Bay 
gauge. 

Diffeienoe  be- 
tween Port 
Eads  and  East 
Bay  at— 

Rise 
and  fall 
of  tide 
at  Port 

Eads. 

Mean 
reading 
ofCar- 
roUton 
gauge. 

From— 

To— 

High. 

3.858 
3.994 
4.378 
3.022 
8.634 
8.567 

Low. 

2.544 
2.776 
3.210 
2.662 
2.189 
2.166 

High. 

Low. 

High 
ti^. 

Low 
tide. 

1895. 
Loinr  river : 

July  27 

August  23 

September  19. . 

October  17 

November  13.. 
December  10.. 

1895. 

August  22 

September  18.. 

October  16 

November  12.. 
December  9. . . 
January  6 

3.592 
3.810 
4.128 
3.806 
3.530 
8.323 

2.172 
2.430 
2.812 
2.852 
1.884 
L760 

0.266 
.184 
.260 
.116 
.104 
.244 

0.372 
.846 
.398 
.310 
.305 
.406 

1.314 
L218 
L168 
L260 
1.466 
1.401 

2.88 
1.64 
1.48 
0.46 
0.16 
L19 

Average .... 

3.892 

2.591 

3.698 

2.235 

.194 

.356 

1.801 

1896. 

•  February  2... 
February  29.. 

March  28 

April  24 

May  22 

June  18 

July  15 

August  11 

September  8.. 

1896. 
High  river: 

January  7 

February  3 

March  1 

March  29 

April  25 

May  23 

June  19 

July  16 

August  12 

3.841 
3.618 
3.518 
3.915 
4.074 
4.358 
4.158 
3.888 
3.944 

2.421 
2.394 
2.436 
2.704 
2.729 
2.907 
2.679 
2.528 
2.782 

8.453 
8.158 
3.050 
3.348 
3.671 
3.969 
3.764 
3.492 
8.604 

L839 
1.758 
1.763 
L967 
2.128 
2.405 
2.166 
2.028 
2.319 

.388 
.460 
.469 
.667 
.403 
.389 
.394 
.876 
.340 

.582 
.636 
.683 
.737 
.601 
.602 
.513 
.500 
.463 

1.420 
1.224 
1.082 
1.211 
L345 
L451 
1.479 
L840 
L162 

6.64 
6.81 
7.89 
10.56 
a48 
7.40 
6.32 
4.63 
4.68 

A  veraire . 

8.921 

2.620 

3.502 

2.040        .419 

.580 

L301 

October  5 

November  2.. 
November  29. 
December  26.. 
January  22... 

Low  river: 

September  9... 

Ootober6 

November  8. . . 
November  30.. 
December  27.. 

4.075 
4.105 
4.209 
3.978 
4.032 

2.972 
2.968 
2.858 
2.518 
2.666 

3.837 
3.797 
3.970 
3.613 
3.661 

2.600 
2.487 
2.465 
1.989 
2.140 

.288 
.308 
.239 
.365 
.371 

.372 
.476 
.893 
.529 
.626 

L103 
1.142 
1.361 
1.460 
1.366 

1.48 
L18 
1.13 
2.80 
8.44 

AA'erage  .... 

4.079 

2.796 

3.775 

2.336 

.804 

.459 

L284 

*  • 

^897. 
February  19.. 

March  18 

April  14 

1897. 
January  23.... 
FebruaiT20... 
March  19 

3.958 
3.981 
4.377 

2.699 
2.870 
3.295 

3.469 
3.294 
3.699 

2.072 
2.118 
2.334 

.499 
.687 
.678 

.627 
.752 
.961 

L269 
1.111 
L082 

6.72 
10.53 
16.88 

Means 

3.972 

2.694 

3.610 

2.173 

.362 

.521 

1.278 

In  the  above  table  I  have  omitted  the  record  of  a  gauge  in  Garden  Island  Bay 
since  the  level  of  the  bay  is  influenced  by  the  water  coming  through  Pass  a  Loutre 
Crevasse,  and  also  because  it  does  not  always  give  the  extreme  low-tide  readings. 
The  bay  in  this  vicinity  is  so  shoal  that  the  gauge  could  not  be  located  at  a  point 
where  it  would  be  1)oth  readily  accessible  and  safe  and  at  the  same  time  record  the 
extreme  low  tides,  and  at  the  time  it  was  estalilished  it  was  for  the  purpose  of 
ascertaining  the  average  flood  tide. 

East  Bay  gauge  gives  a  complete  Gulf-level  record,  which  alone  should  be  used  in 
comparison  with  that  of  the  Port  Eads  gauge. 


THE  NAVIGATION  OF  THE   CHANNEL. 

During  the  year  I  reported  the  grounding  of  14  steamers  and  1  ship,  as  follows : 
One  on  a  shoal  in  the  entrance  to  South  Pass  at  its  head,  2  in  Goat  Island  Reach,  7 
in  Grand  Hayou  Keach,  1  near  Port  Eads,  3  in  the  Jetty  channel  near  the  sea  end,  and 
1  beyond  the  ends  of  the  Jetties.  But  4  of  these  vessels  drew  25  feet,  4  drew  24i 
foot,  and  th<^  draft  of  the  others  varied  from  17  to  23^  feet. 

Tney  were  aground  from  one  to  one  hundred  and  ^Yt^  hours,  the  greatest  dela^ 
being  in  the  case  of  the  steamship  Barbara y  and  in  this  case  the  delay  was  princi- 
pally because  of  the  damage  to  her  wheel,  rudder,  and  stempost  by  being  driven 
with  great  force  against  a  bank  of  oyster  shells. 

Except  in  five  cases  th€>se  mishaps  were  not  attributable  to  any  lack  of  sufficient 
depth  and  width  of  channel.  Wnile  the  depth  of  the  channel  in  Grand  Bayou 
Reach  was  continually  changing,  it  was  difficult  to  know  at  all  times  where  the 
deepest  water  was.    Great  care  was  exercised  by  pilots,  however,  and  in  the  case  of 
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each  of  the  five  vesselB  grounding  dnring  that  time  the  delay  was  slight^  bein|^  but 
three  and  a  half  hours  in  the  extreme  case. 

CONCLnSIOK. 

Dnring  the  year  I  was  ably  assisted  by  Assistant  Engineer  G.  W.  Lawes. 
Very  respectfully,  your  obedient  servant, 

C.  Donovan,  AiuitUimi  Engimeer, 
Ms^.  James  B.  Quinn, 

Carps  of  Engineen,  U.  8.  A. 


BXAMINATIONS   AND    SURYEYS   AT    SOUTH   PASS,  MISSISSDPPI    BIYBS. 

[Printed  in  Hoom  Doo.  No.  296,  Fift3'-fourth  Congress,  second  session.] 
OFPIOE  op  THE  OHIEP  OP  ENGINEERS, 

United  States  Army, 
Washington^  D.  C,  February  9, 1897. 

Sir  :  The  river  and  harbor  act  of  Aagast  11, 1888,  provides  by  a  per- 
manent ai)propriation  for  examinations  and  surveys  at  Soath  Pass, 
month  of  the  Mississippi  Biver,  pursuant  to  the  act  of  March  3, 1875, 
authorizing  work  there  by  James  B.  Bads.  The  amount  thus  provided 
is  not  to  exceed  $10,000  annually,  and  this  sum  has  ordinarily  been 
found  adequate  for  the  purpose. 

Under  a  recent  ruling  of  the  Treasury  officials  the  unexpended  por- 
tion of  the  appropriation  at  the  end  of  the  fiscal  year  has  been  requir^ 
to  be  returned  to  the  Treasury,  and  for  the  fiscal  year  ending  June  30, 
1896,  the  sum  of  $1,100  was  returned  to  the  Treasury. 

Maj.  James  B«  Quinn,  Corps  of  Bngineers,  the  officer  in  charge  of 
these  examinations  and  surveys,  has  addressed  a  letter  to  the  Chief 
of  Engineers  explaining  that  the  balance  remaining  available  of  the 
appropriation  for  the  year  ending  June  30, 1897,  will  not  be  sufficient 
to  carry  on  desired  work,  and  that  such  condition  is  embarrassing,  as 
just  at  this  time  certain  examinations  are  required  in  order  to  deter- 
mine the  precise  relations  which  have  been  brought  about  by  the 
crevasse  in  Pass  a  Loutre. 

I  have  the  honor  to  submith  herewith  a  copy  of  Major  Quinn's  letter, 
dated  Febraary  4, 1897,  and  recommend  that  as  the  subject  is  one  of 
imi)ortance,  and  the  intended  examination  being  deemed  necessary  to 
protect  the  interests  of  the  United  States,  the  subject  be  brought 
to  the  attention  of  the  chairman  of  the  Committee  on  Appropriations 
of  the  House  of  Bepresentatives  with  request  that  if  possible  an  item 
be  inserted  in  one  of  the  appropriation  bills  making  an  appropriation 
of  $1,000  for  surveys  at  the  mouth  of  the  Mississippi  during  the  present 
fiscal  year,  in  addition  to  the  $10,000  provided  by  the  act  of  1888. 
Very  respectfully,  your  obedient  servant, 

John  M.  Wdlson, 
Brig.  Oen.j  Chief  of  Engineers^  U.  S.  Army. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War» 


letter  of  maj.  james  b.  quinn,  corps  of  engineers. 

Office  United  States  Engineer, 

New  OrleanSy  La.j  February  4j  1897. 

General  :  The  Treasury  Department  having  required  the  return  to 
the  Treasury  of  the  sums  of  unexpended  balances  appertaining  to  the 
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caminations  and  sarveys  of  South  Pass,  Mississippi  Eiver,  I  am  de- 
rlv^ed.  of  the  necessary  amoant  to  complete  some  of  the  examinations 
lia»cl  desired  to  make  at  the  period  of  high  water,  as,  for  example,  the 
Bku^ng  of  the  pass  in  order  to  determine  the  precise  relations  which 
apve  been  brought  about  by  the  crevasse  in  Pass  a  Loutre. 

^s  the  situation  is  becoming  rather  strained,  owing  to  the  difficulties 
tie  Sads  representatives  are  meeting  with  in  maintaining  the  required 
liannel,  and  the  possible  legal  complications  arising  from  certain  occur- 
ences which  will  be  used  by  them  to  protect  themselves  from  failure 
o  receive  their  several  sums  of  money  in  due  time,  I  feel  in  hopes  that 
»lie  Department  may  be  able  to  assist  me  in  some  way  to  the  extent  of 
i.\>oiit  $1,000  for  the  present  fiscal  year,  and  to  take  some  measures 
bo  increase  tbe  present  allowance  for  the  examinations  and  surveys  at 
Boutli  Pass  about  $1,500  per  year,  in  order  to  provide  for  contingencies 
Bucli  as  may  be  said  to  exist  at  present. 

>Vith  the  funds  available  for  the  present  fiscal  year  I  shall  be  obliged 
to  lay  off  for  a  month  the  men  employed  on  the  work,  and  this  may 
result  in  considerable  embarrassment  in  the  event  that  something 
unusual  should  happen  about  this  time. 

I  feel  in  hopes  that  the  little  savings  which  were  lost  to  the  work  by 
the  decision  of  the  Treasury  Department  may  at  least  be  restored,  so  that 
tbe  important  determinations  aforesaid  may  not  be  wholly  impossible. 
Very  respectfully,  your  obedient  servant, 

Jambs  B.  Quinn, 
Major  J  Corps  of  Engineers. 
Brig.  Gen.  W.  P.  Oraighill, 

Chief  of  Engineers^  U.  8,  A* 


E$timate9  of  appropriations  required  for  the  eervioe  of  the  flseal  year  ending  June  SO, 

1897,  by  the  Chief  of  Engineers. 

Examinations  and  saryeys  at  Sonth  Pass,  MisBissippi  River: 

For  continning  examinations  and  snrveys  at  the  South  Pass  of  the  Mis- 
sissippi River  as  provided  for  in  the  act  of  March  3,  1875  (act  of 
March  3, 1875,  vol.  18,  p.  463,  sec.  4;  act  of  August  11, 1888,  vol.25,  p. 
434,  sec.  4) $1,000 

Note.— The  necessity  for  this  appropriation  is  set  forth  in  the  attached  letter  of 
February  9, 1897|  from  the  Chief  of  Engineers  to  the  Seoretaiy  of  War. 
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APPENDIX  S. 


IMPBOYEMENT  OF  BIVERS  AND  HARBORS  IN  SOUTHERN  LOUISIANA  AND 

EASTERN  TEXAS. 


REPORT  OF  MAJ.  JAMES  B.  QUIKN,  CORPS  OP  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  18S7,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


DfPROyBMBim. 


1.  Cheftinote  Riyer  and  Bogue  Falia, 

Louisiana. 

2.  Tickfaw  River  and  its  tribntaries, 

Louisiana. 
3w  Amite   River  and  Bayou  Manchao, 
Louisiana. 

4.  Bayou  Lafourche,  Louisiana. 

5.  Bayou  Plaquemine,  Grand  River,  and 

Pigeon  bayous,  Louisiana. 

6.  Bayou  Courtableau,  Louisiana. 

7.  Bayou  Teohe,  Louisiana. 

8.  Channel,  bay,  and  passes  of  Bayon 

Vermilion,  Louisiana. 


9.  Mermentau  River  and  tributaries, 

Louisiana. 

10.  Month  and  passes  of  Calcasieu  River, 

Louisiana. 

11.  Harbor  at  Sabine  Pass,  Texas. 

12.  Sabine  River,  Texas. 

13.  Nocbes  River,  Texas. 

14.  Closing  crevanse  in  Pass  a  Loutre, 

Mississippi  River. 

15.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 


16.  Homochitto  River,  Biississippi. 

17.  Channel  through  Atohafalaya  Bay, 

Louisiana. 


■XAMINATIONS. 

18.  Bayou  Orossetete,  Lonisiaiuift 


19.  Bayoa  Teoh6|  Lontilanft. 


•UBYXTB. 

I  20.  Sabine  Lake,  T«zaa» 


Offiob  United  States  Engineeb, 

New  OrUanSj  La.^  July  16y  1897. 

General:  I  have  the  honor  to  transmit  herewith  annual  reports 
apon  works  of  river  and  harbor  improvement  at  present  under  my 
charge  for  the  fiscal  year  ending  June  30, 1897. 

•  •••••• 

Yery  respectfully,  your  obedient  servant, 

James  B.  Qunrn, 
Major  ^  Corps  of  Engimtors. 
Brig.  Gen«  John  M.  Wilson, 

Okirf  qf  B%gineer$j  U.SLA^ 


8  I. 

mPBOVElfENT  OF  OHEFUNCTE  (TCHEFUNCTB)  BIVEB  AND  BOOUB 

FAUA,  LOUISIANA. 

The  project  for  the  improvement  of  this  stream  was  adopted  in  1880 
and  modified  in  1884,  and  provided  for  the  removal  of  obstructions,  the 
construction  of  a  breakwater  at  the  mouth|  and  the  dredging  of  the  bar 
to  a  deptli  ot  6  foet 
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With  the  various  appropriations  made  from  1881  to  1894,  aggregating 
$8,500,  this  work  was  carried  od,  resulting  in  great  improvement  to  the 
stream,  which  was  rendered  navigable  for  steamers  drawing  5  feet  of 
water  as  far  as  Covington,  La.,  a  distance  of  14  miles. 

The  last  work  on  this  improvement  was  done  in  February,  1885,  and 
the  work  done  is  at  this  time  in  a  fairly  good  condition. 

There  was  expended  on  the  work  to  June  30, 1896,  the  sum  of  $8,330.29. 

By  act  of  June  30,  1896,  an  appropriation  of  $1,000  was  made  foi 
maintenance  of  the  improvement,  but  nothing  has  been  done  as  ye( 
with  this  amount. 

It  is  estimated  that  abotit  $1,000  annually  will  be  required  to  main- 
tain the  improvement. 

For  detailed  information,  see  Appendix  B,  Annual  Beport  of  Chief  of 
Engineers  for  1896,  page  1485. 

The  amount  exi>ended  during  the  past  year  was  $19. 

Money  statement 

Jaly  1,  1S96,  balance  nnexpended fl,  1G9.71 

June  30;  1897,  amount  expended  daring  fiBoal  year 19.0t> 

Jnlyl,  1897;  balance  unexpended 1,150.71 


fAmonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  SO,  1899    *  1,  000.  OO 
<  Submitted  in  compliance  with  requiremente  of  sections  5  of  riyer  and 
[    harbor  acts  of  18i56  and  1867  and  of  sundry  oivil  act  of  June  4^  1887. 


Ahitraot  of  apprapriatton9  fitr  improvif^  Ch$funoU  (Tek^uncte)  Bkfmr  amd  Bogmm  J^)aiifl» 

LouUiana, 

By  act  of  Congress- 
Approved  March  3, 1881 tl,600 

Passed  August  2, 1882 1,600 

Approved  August  5, 1886 2,500 

Approved  September  19,  1890 1,000 

Approved  July  13, 1892 1,000 

Of  August  18,  1894 1,000 

Passed  June  3, 1896 1,000 

Total S^5O0 


OOMMXBOIAL  STATISnOS. 

[From  Jnae  1, 1808,  to  limy  81, 1807.] 

Steamers 17 

Trips 830 

Net  registered  tonnage  (820  trips) 106,300 

Bchooners 43 

Trips 445 

Net  registered  tonnage  (445  trips) 14^469 

Barges 19 

Trips 209 

Net  tonnage  (209  trips) 13,1S» 

Total  vessels 78 

Total  trips 1,474 

Total  tonnage  (1,474  trips) 1S3,8$1 

Draft  of  heaviest  vessel,  light,  6.2  feet;  loaded,  7  feet. 
*  The  estimate  submitted  is  fior  maintenance,  $1,000  being  required  annually. 
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B§oelpt$  amd  9Mpwiemt$  far  two  yean. 


ArtielM. 


Lamber,  shingles,  Isths 

Bricks 

Sand 

Wood 

Cotton 

Bioe 

MiscellaneouH 

Sheep,  OAttle,  horses 

Tar,  rosin,  taipentine  . . 

Sirup 

'Vfwd. 


Total. 


BBCSIPTB. 


Merohandlse 

Qnuid  total. 


Year  ending  May  81— 


180«. 

1807. 

Tons. 

Value. 

Tons. 

Ysloe. 

48,874 

$192,071 

61,548 

1220,998 

8.032 

2«>,704 

12,370 

27,314 

6.485 

8,660 

27,089 

16,882 

.     730 

1,095 

61 

1,860 

806 

47,820 

861 

40,236 

141 

1,987 

160 

8,209 

7 

335 

26 

1,326 

74 

7,000 

458 

13,975 

648 

18,041 

828 

18,896 

34 

936 

61 

2,120 

1 

310 

3 

458 

60,888 

808,859 

102,964 

849,604 

7,040 

817,595 

7,080 

288,200 

67,778 

621,454 

110,084 

682,894 

Comparative  eiatement  of  reoeipte  amd  eMptMnU  for  eight  year; 


Tear  ending  May  81— 


1890 
1801 
1892 
1893 


Teas. 


37,808 
45,521 
60,064 
80,884 


Yalos. 


$178,388 
301,061 
854,684 
439,126 


Year  ending  May  81— 


1894 

1895 

1896 w 

1807 


Tods. 


343.464 
40,778 
67,680 

110,034 


Yalae. 


$010,690 
350,111 
621,454 
633,804 


Sa. 


IMPEOVEMENT  OP  TICKFAW  RIVEB  AND  ITS  TRIBUTARIES,  LOUISIANA. 

The  primary  project  for  the  improYement  of  the  Tickfaw  BiYer  and 
its  tribntaries  (the  IN'atalbaDy,  Blood,  and  Ponchatoola  riYers)  wto 
adopted  in  1881,  and  proYided  for  the  remoYal  of  obstractions  from  the 
streams,  placing  them  in  a  clear  and  naYigable  condition  as  far  as  pos- 
sible, at  an  estimated  cost  of  810,230. 

Under  this  project  the  improYcment  was  carried  on  from  1881  to  Feb- 
rnary  6, 1895,  with  appropriations  aggregating  $10,000,  resulting  in  the 
improYcment  of  about  30  miles  of  the  Tickfaw  BiYer  and  of  its  branches 
to  the  heads  of  naYigation. 

For  detailed  information  as  to  the  history  of  this  work  and  its  prog- 
ress, see  Annual  Beport  of  the  Ohief  of  Engineers  for  1896,  pages 
1488-1489. 

The  total  amount  expended  on  the  improYement  to  June  30, 1897,  was 
$10,863.06. 

On  June  3.  1896,  an  appropriation  of  $1,000  was  made  for  mainte- 
nance of  this  improYement.  As  the  stream  had  been  reported  as 
clogged  with  aquatic  plants,  and  a  petition  soliciting  the  remoYal  of 
these  water  lilies  had  been  forwarded  to  the  Secretary  of  War  by  those 
interested,  it  was  decided  to  remoYC  them  as  far  as  possible  with  the 
fands  on  hand.  After  due  adYcrtisement,  proposals  were  oi>ened  on 
December  30, 1896,  and  contract  awarded  to  Mr.  Henry  OamorSi  of  l^ew 
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Orleans,  La.,  for  famishing  plant  and  crew  for  removing  theae  planti 
at  $28  per  day.  The  contract  was  approved  by  the  Ohief  of  Engineers 
January  27,  1807.  Work  nnder  this  contract  was  commenced  at  the 
month  of  the  river  on  February  26, 1897,  and  completed  March  31, 1897; 
resulting  in  the  improvement  of  about  2  miles  by  the  removal  of  tb« 
water  lilies  or  byacinths.  Although  private  parties  had  removed  large 
quantities  of  these  plants  previous  to  the  commencement  of  operations. 
they  were  found  in  great  profusion. 

Where  it  was  possible  the  hyacinths  were  detached  fh>m  their  anchor 
age  and  floated  out  into  Lake  Maurepas.  When  this  was  not  practi 
cable  they  were  gathered  "up  in  skiifs  and  taken  ashore  or  spread  on 
bushes.  No  apparatus  operating  from  a  boat  could  be  devised  which 
would  come  within  the  limits  of  the  appropriation,  and  for  ttie  reason 
that  accessions  are  constantly  being  made  by  these  plants  dxifticg 
down  irom  the  effluents  of  the  stream  and  finding  lodgment,  when  they 
grow  with  astonishing  rapidity.  It  is  not  believed  that  any  better  plan 
can  be  devised  than  to  have  a  party  go  along  the  banks  with  long- 
handled  rakes  and  pitchforks  and  throw  the  plants  on  the  bank  to 
wither  and  die. 

The  most  economical  method  seems  to  be  to  patrol  the  banks  of  tbe 
stream  and  keep  the  plants  in  motion,  or  to  throw  them  out  on  the  bank: 
but  with  either  method  their  complete  eradication  is  not  possible,  as 
blockades  will  occur.  It  is  even  impossible  to  say,  definitely,  what  tbe 
cost  per  mile  for  their  removal  would  be,  since  my  efforts  to  remoTe 
them  seem  to  have  been  of  little  avail;  for,  after  clearing  oat  about  2 
miles  of  the  stream,  at  a  cost  of  $960,  the  hyacinths  again  floated  into 
the  channel  space  and  the  condition  was  almost  as  bad  in  a  short  time 
as  before  operations  were  commenced. 

M<mey  siatemmk 

July  1, 1896,  balance  nnexpended • $1,123.86 

June  30,  1897,  amount  expended  during  fiscal  year 976.  St: 

July  1,1897,  balance  unexpended 146.9i 

{Amounttbat  can  be  profitably  expended  iu  fmciil  voar  ending  June  30, 1899    *!,  000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oivil  aet  of  June  4, 1897. 


Ahiiraot  of  appropriaUom  for  impravimg  Tioltfaw  Siver  amd  fribuiariM,  LouUUmm, 


By  act  of  Congn 

Approved  March  3, 1881 $2,0(» 

Passed  August  2,  1882 2.O'0 

Approved  August  6,  1886 2.t^«> 

Of  August  11,  1888 1,000 

Approved  September  19,  1890 l,Ci««0 

Approved  July  13,  1892 l,(inii 

Passed  August  18, 1894 '. l,iui 

Passed  June  3,  1896 l,0(iO 

Total 11,000 

*  The  estimate  submitted  is  for  maintenanOOi  $1,000  being  required  amuiaUj. 
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Ah9lraei  of  propo$aU  for  hire  of  hoot  for  improving  Tiekfaw  River,  Louisiana,  opened 
Veoemhtr  SO,  1896,  hy  Maj»  James  B.  Quinn,  Corps  of  Enginears, 


1 
a 
t 

4 

i 


Habit  C9nar%.TSvw  OtImus,  L* 

HarrtooB  P.  Dlllwortli,  New  Orleans,  L». 

Jolm  J.  KMgBn,  New  Orleans,  La 

CharlM  H.  ffinith,  New  Orleana,  La 

Peter  TTaner,  New  Orleansi  La 


$38 

66 

37 

40 


OOMMERdAL  STAITSTICNk 
(Tram  June  1,  UM.  to  Kaj  81,  U07.) 

Steamers  .•••..•••• 5 

X^ps  .........................•..••....•..•.........•...•..••••.•....••  400 

N©tregi8tered'tomag«"(466"trip^^  13,793 

Schooners 20 

Trips 251 

17et  reipstered  tonnage  (261  ^ps) 6,702 

Tot&l  vessels 26 

Total  trips 661 

Total  net  registered  tonnage  (661  trips) 19, 496 

Draft  of  heaviest  vessel— lights  6  feet;  loaded,  6.6  feet. 

BMtipis  amd  sMpwietUsfor  two  jfear$. 


Year  ending  Hay  81— 


UOS. 


Tona. 


Yalne. 


1897. 


Tone. 


Yalne. 


Wood .„ 

Lumber 

Brick 

Cotton 

HiaoellaDeoQs. 


Total 


Merdhandiae 

Grand  total 


8,888 

83,712 

8,125 

346 


RECBIPTS. 


71,071 


1,180 


72,851 


♦7,778 

823,520 

8.750 

88,000 


278,046 


76,200 


363,246 


2,088 

40,880 

1,250 

121 

38 


64,277 
8,888 


68,115 


♦7,470 
106,180 

2,750 
16,310 

2,140 


104,850 
141,520 


886,370 


CamparoHve  siaiemant  ofreoeipts  amd  shipments  for  $ix  yean. 


Tear  ending  Hay  81^ 


1899 
1803 
18M 


Tons. 


11,407 
18, 804 
40,008 


Yalne. 


♦108,116 
108,648 
361,774 


Year  ending  Hay  81— 


1806 
1806 
1887 


Tona. 


28,884 
72,861 
68,115 


Yaloe. 


♦220,660 
858,246 
336,370 


NoTB.~Ye88els  go  up  the  Tiokflaw,  Katalbany,  and  Pontcbatoula  riyers  24  miles  to  Wadesboro. 
There  is  good  naTrigatum  all  the  way  szoepi  atsr  Springfleld,  whare  fiiUlen  trees  snd  saw  logs  are 
forming  diageroas  impedimonlSb 
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S3. 

IMPROVEMENT  OF  AMITE  RIVER  AND  BAYOU  MANCHAC,  LOUISIANA. 

The  original  project  for  this  improvement  was  adopted  in  ISSO  and 
modified  in  1883,  and  ander  this  project  and  modification  the  work  wa£ 
continued  to  May  31,  1895,  with  the  various  appropriations  made. 
amounting  to  $28,800,  resulting  in  the  improvement  of  the  river  and 
bayou  from  the  mouth  of  Wards  Creek  to  the  mouth  of  the  Amite  Siver 
by  the  removal  of  obstructions,  and  by  dredging  of  a  turning  basin  for 
boats  at  the  mouth  of  Wards  Greek  on  Bayou  Manchac. 

The  total  amount  expended  on  the  improvement  to  June  30,  1896. 
was  $28,473.63. 

For  details  as  to  history  and  progress  of  the  work  since  tlie  commenee- 
raent  of  the  improvement  see  appendix  E,  Annual  Beport  of  Chief  of 
Engineers  for  1896,  pages  1490  and  1491. 

An  appropriation  of  $2,500  was  made  by  river  and  harbor  act  of  June 
3, 1896,  but  nothing  has  been  done  with  the  funds  thus  far,  but  they  will 
probably  be  expended  in  the  removal  of  obstructions  which  have  formed 
since  the  work  done  in  1895. 

There  was  expended  during  the  fiscal  year  ending  June  30, 1897,  the 
sum  of  $16.67. 

Money  statement 

July  1. 1896,  balance  unexpended $2^826.37 

JnneSO;  1897,  amount  expended  during  fiscal  year 16i67 

July  1,  1897,  balance  unexpended 9^609. 70 

July  1,  1897,  outstanding  liabilities 4.50 

July  1, 1897,  balance  available 2,805.20 

(  Amount  that  can  be  profitably  expended  in  fiscal  vear  endii^  June  90, 1899    *a,  600. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundiry  civil  act  of  June  4^  1897. 


Ahairact  of  appropriations  for  improving  Amite  Biver  mnd  Bayou  ManekaOf  LowMtma. 

By  act  of  Congress — 

Approved  June  14.  1880 18,000 

Approved  March  3,  1881 5,000 

Approved  August  6,  1886 2,000 

Of  August  11, 1888 5,000 

Approved  September  19,  1890 3,800 

Approved  July  13, 1892 2,500 

Of  August  18,  1894 2,500 

Passed  June  3, 1896 - 2,500 

Total 31,300 


COMMSRCIAI.  STAHSTIOB. 

[From  June  1,  ItHM.  to  Hay  81,  US7.] 

Steamers ••••..••••••  6 

Trips 425 

Net  registered  tonnage  (425  trips) 30,517 

Schooners 41 

Trips 163 

Net  registered  tonnage  (163  trips) 3^573 

Barges 85 

Net  tonnage  (35  trips) 1,760 

Total  vessels 50 

Total  trips 613 

Total  tonnage  (618  trips) 35,839 

Draft  of  heaviest  vessel— light,  6  feet;  loaded,  7  feet. 
*Tli6  estimate  submitted  is  for  maintenance,  $2,500  being  requind  anrntally. 


I 
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ArttolM. 


BHIPMBIITB. 

Lnmber,  shinglet,  latliB 

"Wood 

Staves 

Sug:ar  and  molaMes 

Cotton  and  cotton  a«ed 

MiaoaUaneons 

Total 

BE0BIPT8. 

Merchandise 

Grand  total 


Year  ending  Hay  81— 


189(1. 


Tons. 


46,081 

5,062 

1,028 

221 

928 

70 


62,890 


2,704 


66,103 


Yalne. 


$156,404 

10,124 

18,6S6 

16,346 

104,480 

2,006 


806,066 


108,100 


414,246 


1897. 


Tons. 


84,474 
4,898 
1,036 

90 
1,630 

80 


42,207 


7,802 


49,609 


Value. 


1107,977 

11,764 

80,862 

8,146 

137,602 

6,042 


297,888 


219,060 


516,448 


ComparoHve  $tatement  ofreoeipta  and  ihipmenia  for  eight  jfear$. 


Tear  ending  May  81— 


1800 
1891 
1892 
1893 


Tons. 


84.295 
17.702 
18, 530 
22,099 


Yalne. 


$291,967 
300,963 
334.061 
846,257 


Year  ending  Hay  81— 


1894 
1895 
1896 
1897 


Tons. 


167,908 
42,983 
65, 103 
49,509 


Yalne. 


$796,305 
491, 216 
414,246 
616,448 


S  4. 
IMPROVEMENT  OF  BAYOU  LA  FOUROHE,  LOUISIANA. 

The  origiDal  project  for  this  improvement  was  adopted  in  1879,  and 
work  was  carried  on  with  the  various  appropriations,  amounting  to 
$30,000,  to  1888,  sinc^  which  time  the  improvement  has  been  carried 
on  nnder  the  project  of  Lient.  O.  T.  Crosby,  dated  June  11, 1886.  The 
results  obtained  have  been  of  vast  benefit  to  the  commerce  involved, 
over  100  miles  of  channel  having  been  improved  by  the  removal  of 
obstructions  and  by  dredging.  Up  to  June  30,  1806,  the  sum  of 
$168,857.92  has  been  expended  on  this  improvement. 

For  detailed  information  see  Ap])endix  E,  Annual  Eeport  of  the 
Chief  of  Engineers  for  1896,  pages  1493  and  1494. 

The  work  on  this  improvement  during  the  past  fiscal  year  consisted 
in  the  continuation  of  dredging  operations  to  maintain  low- water  navi- 
gation in  the  bayou,  under  contract  with  Mr.  Henry  Cainors,  of  Kew 
Orleans,  La.,  approved  June  16, 1896,  for  furnishing  a  dredge  at  $49 
per  day  of  eight  hours. 

Under  date  of  July  3, 1896,  the  contractor  submitted  a  proposition 
for  the  hire  of  his  dredge  for  an  additional  eight  hours  per  day,  at  con- 
tract price,  and  to  furnish  a  double  crew  as  required  by  the  regulations. 
This  proposition  was  accepted  and  approved  by  the  Chief  of  Engineers 
on  August  3,  1896,  the  time  covered  by  the  agreement  to  be  three 
months  from  September  1, 1896. 

Work  was  commenced  on  the  bar  at  the  head  of  the  bayou  on  July 
6, 1896,  and  was  continued  down  the  bayou  to  a  point  about  3  miles 
above  Thibodeaux,  resulting  in  the  improvement  of  about  38  miles  by 
dredging  and  removal  of  obstructions. 

Operations  under  the  contract  were  discontinued  on  February  13, 
1897,  there  having  been  removed  during  the  progress  of  the  work 
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135,510  cubic  yards  of  material,  34  logs,  6  wrecks,  8  snags,  2  stamps. 
and  several  log  jams  caased  bv  flatboat  wrecks  gathering  the  drift. 

These  operations  have  greatly  benefited  the  commerce  of  the  bayoe. 

'  givin  g  sufficient  water  for  the  navigation  of  the  bayou  during  the  entire 

low- water  season,  at  which  time  the  planters  are  generally  laying  it 

their  supplies  of  coal  and  exporting  their  crops  of  sugar,  molaases,  etc. 

A  project  was  approved  September  23, 1896,  modifying  Lieatenan* 
Crosby's  project  of  1886,  providing  that  the  lock  matter  be  held  in  sus 
pension  and  operations  be  restricted  to  dredging  to  maintain  low- water 
navigation.  The  estimated  cost  of  this  new  project  was  $25,000  x^er 
annum. 

The  amount  expended  during  the  past  fiscal  year  was  $16,129.98,  and 
the  total  to  June  30, 1897,  amounted  to  $184,987.90. 

Money  statement 

July  1,  1896|  balanoe anexiMnded $76^  142.08 

June  30, 189^,  amount  expended  daring  fiscal  year 16, 129.^ 

July  1, 1897,  balance  unexpended 60,  012.Il 

July  1,  1897,  outstanding  liabilities 8O.10 

July  1,  1897,  balance  ayailable 59, 9S2.(C> 

;  r  Amount  that  can  be  nrofltablv- expended  in  fiscal  year  ending  June  80, 1899  *25^  000.  OD 

I  <  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

1^    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jane  4,  1897. 


Ah$traet  of  appropHaiiona  far  improving  Bayou  La  Fowroke,  Louiiiana, 

By  act  of  Congress — 

Approved  June  18. 1878 $10,000 

Approved  March  3, 1879 10,aXi 

Approved  June  14,  1880 6,000 

Approved  July  5,  1884 6,  OOP 

Of  August  11, 1888 50,aXi 

Approved  September  19,  181)0 5O»000 

Approved  July  13, 1892 50,000 

Of  Aueustl8,  1894 40,000 

Passed  June  3, 1896 25,000 

Total 245,000 


COMMBRCIAL  STATISTICS. 

[From  Jone  1, 18M,  to  Msy  81, 1897.] 

Steamers •••  24 

Trips 541 

Net  registered  tonnage  (541  trips) 85),  311 

Luggers 5 

Trips 7 

Net  tonnage  (7  trips) 122 

Barges 122 

Trips 122 

Net  tonnage  (122  trips) 84,638 

Total  vessels 151 

Total  trips 670 

Total  tonnage  (670  trips) 170. 171 

Draft  of  heaviest  steamer^— light,  3  feet;  loaded,  9  feet.    Draft  of  heaviest  barge- 
light,  18  inches;  loaded,  8  feet. 


• 


The  estimate  submitted  is  for  maintenanoOi  $25,000  being  required  annually. 
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BeoHpU  and  MpmenUfar  two  year$. 


ArtkdM. 


flHIPMBNTS. 

Snear 

MoliMses 

Rice 

Potatoes  and  onions 

Eggs  

Moss 

Pecans 

l£iscellaaeons 

Totid 

BICBIPTS. 

Miscellaneous 

Coal 

Grand  totsl 


Yesr  sndlng  May  81— 


1896. 


Tons. 


44,806 

20,158 

4,107 

7,723 

218 

431 

8 

847 


77,693 


82,688 
119, 610 


229,891 


Value. 


$3,143,209 

439,917 

69, 447 

178, 461 

21,154 

17,263 

420 

28,115 


8,897,976 


1,806,381 
425,280 


5,629,687 


1887. 


Tons. 


45,729 

28,258 

2,243 

5,260 

176 

808 

8 

199 


81.170 


54,802 
80,820 


217,202 


Value. 


$2,551,972 

256,848 

62,312 

164,377 

17,529 

12,700 

1,224 

13,064 


8,080,076 


1,625,029 
282,870 


4,968,875 


CJamparative  itaiemeni  of  receipt*  afid  ihipmenttfor  eight  yeart. 


Tear  ending  May  81— 


1890 
1891 
18i>2 
1893 


Tons. 


200,746 
217,273 
171,885 
212,476 


Value. 


$5,709,382 
8,244.225 
5,660,662 
7,422,285 


Year  ending  May  31— 


1894 
1895 
1896 
1897 


Tons. 


278,686 
263,607 
229,891 
217,292 


Value. 


$8,842,942 
9.224,654 
5,629,237 
4,988,875 


S5. 

IMPROVEMENT  OP  BAYOU  PLAQUEMINE,  GRAND   RIVER,  AND   PIGEON 

BAYOUS,  LOUISIANA. 

For  convenience  of  reference  and  noting  progress  of  work,  the  opera- 
tions ander  this  improvement  are  divided  into  subheadings. 

The  original  project,  adopted  in  1885,  contemplated  only  the  dredging 
and  cleaning  out  of  Bayou  Plaquemine  and  the  building  of  a  lock  at 
the  head  of  the  bayou. 

Tiie  bank-protection  work  was  made  a  part  of  the  improvement  in 
188G,  but  on  account  of  lack  of  funds  was  transferred  to  the  Fourth 
DiHtrict  of  the  MissisRippi  Biver  Commission  in  May,  1889,  and  was 
retransferred  to  this  office  on  September  28, 1894,  after  the  work  had 
been  completed. 

By  act  of  July  13, 1892,  the  improvement  of  Grand  Elver  and  Pigeon 
bayous  was  made  a  part  of  this  improvement. 

For  a  history  of  the  improvement  and  details  of  the  work  done  under 
it  in  its  various  branches,  up  to  and  including  June  30, 1896,  with  the 
appropriations  amounting  to  $460,000,  see  Appendix  B,  Annual  Beport 
of  the  Chief  of  Engineers  for  1896,  pages  1496  to  1500. 

aBAND  RIYBB,  AITD  PIGEON  BAYOUS. 

With  the  allotment  of  $10,000  from  the  appropriation  made  June  3, 
1896,  for  continuing  improvement,  to  be  used  in  the  improvement  of 
Orand  Biver  and  Pigeon  bayous,  part  of  the  Plaquemine  all-water 
route,  this  work  was  advertised,  and  bids  for  furnishing  dredge  were 
opened  December  30, 1896.  Five  bids  were  received;  and  they  ranged 
from  $37.90  to  $90  per  day  of  eight  hours. 
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The  contract  was  awarded  to  Mr.  Harrison  P.  Dilworth,  of  IScr 
Orleans,  La.,  the  lowest  bidder,  to  famish  a  dredge  at  the  rate  c 
$37.90  per  day  of  eight  hours.  Oontraot  was  entered  into  January  ±i 
1897,  approved  February  1, 1897,  and  operations  under  the  contrac: 
were  commenced  March  26, 1897. 

(Tp  to  June  30, 1897, 38,635  cubic  yards  of  material  have  been  dredged. 
1,700  stumps  and  snags,  33  overhanging  trees,  and  many  logs  have  beei 
removed. 

BANK-PROTEOTION  WORK. 

The  caving  in  the  bank  at  the  mouth  of  the  bayou,  which  was  reported 
on  September  5, 1896,  has  not  reached  an  extent  sufficient  to  maken 
serious.  The  funds  allotted  for  the  preservation  of  the  work  are  beii^ 
held  to  repair  any  damage  which  may  result  firom  the  present  higi 
water,  the  extent  of  which  it  will  be  impossible  to  ascertoin  until  1^ 
flood  in  the  Mississippi  Biver  subsides. 

PLAQUEMINB  LOOK. 

Under  this  part  of  the  improvement,  work  was  continued  dnriDg  tk 
past  fiscal  year  under  contract  entered  into  with  Mr.  E.  A.  Burriss,  of 
New  Orleans,  La.,  under  date  of  June  24, 1895.  The  contractor  ha^ 
been  rather  unfortunate,  however,  having  met  with  many  obstacles 
which  could  not  have  been  foreseen.  A  severe  storm  in  Jane,  1896, 
washed  a  large  part  of  the  excavated  material  back  into  the  pit,  ^ 
caused  other  damage.  In  August,  1896,  the  assistant  engineer  super- 
intending this  work  reported  a  dangerous  movement  in  the  slopes  <hi 
the  end  of  the  pit  near  the  river  and  in  the  market  house,  which  threat 
ened  the  safety  of  the  buildings  unless  arrested  at  once.  He  stated 
that  a  crack  8  inches  wide  had  developed  alongside  the  market  hoasc 
and  that  the  pavement  through  the  center  of  the  building  had  opened 
1  inch  at  the  joint.  Tliis  movement  drove  a  great  deal  of  the  shec 
piling  so  badly  out  of  line  that  it  will  have  to  be  pulled  up  and  redriven. 
and  has  also  rendered  necessary  the  excavation  of  60,000  cubic  yards 
of  material  not  contemplated  in  the  contract. 

On  January  21, 1897,  authority  was  requested  to  make  a  supplemen- 
tal contract  at  regular  contract  prices  for  removing  this  material.  Tlus 
authority  was  given  by  the  Chief  of  Engineers  on  February  12,  1897. 
and  a  supplemental  contract  was  entered  into  in  accordance  therewith 
and  same  was  approved  February  27, 1897. 

When  the  movement  of  the  slopes  at  the  end  of  the  pit  was  rejiorted 
by  the  assistant  engineer,  the  contractor  was  ordered  to  at  once  dis- 
continue dredging  inside  the  cofferdam  and  to  redrive  and  brace  the 
sheet  piling. 

Three  extensions  have  been  granted  the  contractor,  one  firom  July 
20, 1896,  to  January  31, 1897,  one  from  January  31, 1897,  to  June  30, 
1897,  and  one  from  June  30, 1897,  to  October  1, 1897. 

Under  the  original  contract  thirty-one  fiftieths  of  the  piles  for  the 
foundation  of  the  lock  have  been  driven.  Under  the  supplemental 
contract  40,850  cubic  yards  of  material  have  been  excavated. 

There  has  been  expended  on  this  improvement  to  June  30, 1897,  the 
sum  of  $396,025.40. 

Owing  to  the  extraordinarily  high  water  of  this  year,  a  complete 
reconstruction  of  the  lock  plans  has  become  necessary,  and  these  are 
not  quite  ready  for  consideration,  but  will  be  very  shortly.  So  soon  as 
approved  a  contract  for  the  completion  of  the  lock  will  be  awarded 
under  the  provisions  of  the  continuiDg  contract  system  contained  in 
the  act  of  June  3,  1896. 
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Mimey  statement. 

ily   1,  1896,  balance nuexpended $120,587.24 

luomint  appropriated  by  sandry  civil  act  approved  June  4, 1897 350, 000. 00 

470, 587. 24 
line  30, 1897,  amount  expended  during  fiscal  year 36,612.64 

uly  1,1897,  balance  unexpended 483,974.60 

uly  1,1897,  outstanding  liabilities 916,364.86 

uly  1,  1897,  amount  covered  by  uncompleted  contracts 29, 893. 86 

46,258.71 

uly  1,1897,  balance  available -, 387,715.89 


Amount  (estimated)  required  for  completion  of  existing  project 878, 250. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899  400, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Abttraot  of  appropriation*  for  improving  Bayou  Plaquemine,  LouiHana. 

By  act  of  Congress — 

Of  August  11,  1888 $100,000 

Approved  September  19,  1890 100,000 

-    Approved  July  13,  1892 150,000 

Of  August  18,  1894 110,000 

Of  Junes,  1896 20,000 

Sundry  civil  act,  approved  June  4,  1897 360,000 

Total 830,000 


Abstract  of  proposals  for  hire  of  dredge  for  improving  Orand  River  and  Pigeon  hayous, 
Louisiana,  opened  Veeemher  SC^  1896,  by  Maj,  James  B,  Quinn,  Corps  of  Engineers. 


No.  Name  and  addrMs  of  biddor. 


AmoQnt. 


1     Harrison  P. Dilwortb,  New  OrleADs,  La « '    a$37.00 

44.76 
89.86 
90.00 


2  'f  oeeph  Vance  HIgbee,  Nev  Orleans,  La 

8     Woodward,  Wicht  &,  Co.,  New  Orleans,  La 

4     Henry  Camors,  New  Orleans,  La 

6  Rittenhoose  Moore  Dredging  Co.,  Mobile,  Ala 


a  Lowest  bid. 
IMt  of  oontraots  now  in  force  for  improving  Bayou  Plaquemine,  Louisiansi. 

For  cofferdam,  excavation,  and  piling  foundation  for  lock :  Name  of  contractor, 
£.  A.  Barriss,  New  Orleans,  La. ;  date  of  approval,  July  1, 1895;  work  commenced 
on  September  1, 1895 ;  work  to  be  completea  October  1,  1897. 

For  dredging  in  Grand  River,  and  Pigeon  bayous,  Louisiana :  Name  of  contractor, 
Harrison  P.  Dilworth,  New  Orleans,  La.;  date  of  approval,  February  1,  1897;  work 
commenced  on  March  26, 1897 ;  work  to  be  completed  on  or  before  December  SI,  1S97. 


COMMERCIAL  STATISTICS. 
[From  Jane  1, 1890,  to  Hay  31,  1897.] 


Steamers 4 

Trips 191 

Net  registered  tonnage  (191  trips) 7, 326 

Barges 3 

Trips 80 

Net  tonnage  (80  tripe) 3,200 

Total  vessels 7 

Total  trips 271 

Total  net  tonnage  (271  trips) 10,526 

Draft  of  heaviest  vessel— light,  2.5  feet ;  loaded,  4  feet. 

Ewa  97 111 
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IMPROVEMENT  OF  BAYOU  TECHE,  LOUISIANA. 

The  first  work  on  this  improveinent  was  conimeuced  with  the  apprf> 
priation  made  in  1886,  and  the  work  had  been  contiimed  to  May  I. 
1895,  with  the  varioos  appropriations  made  from  time  to  time,  amuniit 
ing  to  $61,000. 

The  improvement  has  been  of  great  importance  to  oommerce  by  thf 
removal  of  obstructions  and  dr^ging  of  shoal  places  for  a  distance 
exceeding  70  miles. 

For  details  as  to  history,  progress,  and  general  resalts  obtained  bj 
the  work  done,  see  Appendix  B,  Annual  Report  of  the  Chief  o: 
Engineers  for  1896,  pages  1503  and  1504. 

Under  the  appropriation  of  $10,000,  made  by  act  of  Jane  3, 1S96. 
si)ecifications  were  prepared  and  advertisement  duly  inserted  calliB| 
for  proposals  for  furnishing  a  dredge  for  continuing  this  improvemeDt 
Two  proposals  were  received  and  opened,  September  30,  1896,  and  the 
contract  was  awarded  to  the  lowest  bidder,  Joseph  Yance  Higbee^a 
New  Orleans,  La. — ^for  furnishing  dredge,  at  the  rate  of  $45.25  per  day 
of  eight  hours.  Contract  was  entered  into  October  12  and  approv&i 
October  27, 1896. 

A  proposal  was  submitted  by  the  contractor  to  work  his  dredge  u 
additional  eight  hours  per  day  during  the  continuation  of  the  contisc^ 
at  regular  contract  prices  for  the  additional  time,  he  furnishing  a  doublt 
crew  as  required  by  the  regulations.  The  acceptance  of  this  propositioi 
was  approved  by  the  Chief  of  Engineers  on  November  16, 1896. 

Operations  were  commenced  under  contract  on  November  18, 1S9^ 
and  continued  until  March  22, 1897,  resulting  in  the  improvement  <^ 
about  44^  miles,  by  the  removal  of  64,593  cubic  yards  of  material  m 
1,665  obstructions,  consisting  of  overhanging  trees,  limbs,  sunken  h^ 
snags,  wrecks,  etc.  A  channel  60  feet  wide  and  averaging  5  feet  in 
depth  was  secured. 

There  has  been  expended  on  this  improvement  to  June  30, 1897,  tw 
sum  of  $70,579.67. 

Money  staiement 

Jaly  1, 1896,  balance  unexpended ^^^'S'u 

JnneSMO,  1897,  amount  expended  during  fiscal  year 9,607*^ 

July  1, 1897,  balance  unexpended ^-^ 


Ahitrnet  of  appropriaUon§  for  improving  Bayou  TeokOf  Louioia$i^ 

By  act  of  Congrees —  ^  -^ 

Approved  July  11, 1870 $1JSS 

Approved  June  14. 1880 J'Z 

Approved  March  8,  1881 20,0W 

Approved  Jnly  5, 1884 J'Jm 

Approved  September  19,  1890 J'2S 

Passed  Augnat  18, 1894 , Kt 

Passed  June  3,  1896 ^^^^ 

Total 71,000 
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AJf$tra€i  of  proposals  for  hire  of  dredge  for  improving  Bayou  Teche,  LouitianOi  opened  by 

Maj,  James  B.  Quinn,  S^Umber  SO,  1896. 


No. 


1 
2 
8 


Kame  and  address  of  hiddora. 


Hen rv  Camors,  New  Orle'ans*  La 

Harrfson  P.  Dil worth,  New  Orleans,  La. 
Joseph  Yanoe  Higbeo,  New  Orleans,  La. 


Price  bid 

I>erday 

of  eight 

hours. 


I40.00 
58.00 
45.25 


Contract  awarded  to  Joseph  Yanoe  Higbee,  the  lowest  bidder.  Contract  approved 
October  ^,  1896.  Work  was  cominenoed  November  18, 1896,  and  ooni|>leted  Maroh  22, 
1897. 

There  is  now  no  oontraot  in  force  tot  this  improTement. 


OOMMSRCIAL  STATISTICS. 

[Trom  Jnne  1, 1806,  to  May  81, 1807.] 

Steamers 

Trips 1,008 

Net  registered  tonnage  (1,008  trips) 91,710 

Barsres 145 


ips 697 

Net  tonnage  (597  trips) 106,323 

Total  vessels 170 

Total  trips 1,605 

Total  tonnage 198,033 

Draft  of  heaviest  vessel — light,  2i  feet;  loaded,  8  feet. 

Meoeipie  and  shipments  for  ivfo  yoars. 


Artiolea. 


BHiPMBine. 


Sugar. 
M^ 

Kiee 

Hoas 

Pecans 

Hides 

Cotton  and  seed . 
Ootton^seed  oil.. 

Wood 

Mlaoellaneotis  .. 


Year  ending  Hay  31— 


1896. 


Ttms. 


Total 


BECin^TB. 


Machinery,  merchandise,  coal,  saw  logs,  etc. 


85,409 

3,513 

838 

38 

5 

15 

468 

115 

7.886 

7,286 


54,863 


289,822 


Grand  total 808, 


Value. 


$2,964,179 
77,749 

5,817 

1,110 
612 

1,770 
10,910 

6,420 
81,670 
21,670 


8,m,907 


1,157,788 


4,200,695 


1807. 


Tons. 


40,262 

2,424 

225 

68 

18 

20 

5,048 

188 

6,247 

25,881 


78,976 


224,058 


308,029 


Value. 


12,408.192 

87,541 

10, 518 

2,784 

726 

8,535 

828,815 

11,992 

5,247 

185,976 


8,984,776 


1,168,948 


4,103,724 


Increase,  1887  over  1896,  9,344  tons. 

ComparaUvo  staUment  ofrecoipU  and  9MpmonUfor  swen 


Year  ending  May  81— 


1881 
1892 
1893 
1894 


Tons. 


26,905 

64,866 

115.080 

388.154 


Value. 


$1,715,096 

833,110 

5.754,542 

7.378,789 


Year  ending  May  31— 


1895 
180G 
1887 


Tcna. 


270,928 
998,685 
808,089 


Vahie. 


15,794,488 
4,260,695 
4,168,724 
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S8. 

IMPROVEMENT  OF  CHANNEL,  BAY,  AND  PASSES  OF  BAYOU  VERMILION 

LOUISIANA. 

The  first  project  uuder  this  improvemeut  was  approved  in  1892,  and 
provided  for  the  removal  of  obstructions  in  the  bayou  and  the  markini! 
of  the  channel  in  the  bay  with  guide  piles,  the  estimated  cost  of  tlk 
work  being  placed  at  $25,000. 

Under  this  project  work  was  carried  on  from  December  1, 15P-,  t« 
August  27,  1895,  with  the  various  appropriations  made  from  time  tn 
time,  amounting  to  $12,500,  resulting  in  the  marking  of  the  channe. 
through  the  bay  with  guide  piles  and  the  removal  of  obstructions  frois 
a  point  18  miles  above  the  mouth  of  the  bayou  to  a  point  26  miles  above 
Abbeville,  La. 

There  was  expended  on  this  improvement  to  June  30, 1896,  the  sumot 
$12,365.63. 

For  details  as  to  history,  progress  of  the  work,  and  general  resuIt*^ 
obtained  by  the  improvement,  see  Appendix  B,  Annual  Report  of  Chief 
of  Engineers  for  1806,  pages  1505  and  1606. 

Nothing  has  been  done  during  the  past  fiscal  year  with  the  fands 
appropriated  June  3,  1896,  but  this  amount  will  probably  be  used  in 
removing  obstructions  in  the  bayou  which  have  formed  since  the  com 
pletion  of  the  operations  in  August,  1895. 

There  was  expended  during  the  fiscal  year  ending  June  30, 1897,  tli« 
sum  of  $21.95. 

Money  statement, 

July  1,  1896,  balance  unexpended $1,134.31 

June  30,  1897,  amount  expended  during  fiscal  year 21.85 

July  1,  1897,  balance  unexpended •. 1,112.42 

{Amount  (estimated)  required  for  completion  of  existing  project 11, 500. 03 
Amount  thatcan  be  profital)lv  expended  in  fiscal  year  ending  June  30, 1899    11, 500.00 
Submitted  in  comx>liance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jane  4, 1897. 


Abstract  of  appropriatwM  fat  improving  channel,  hay,  and  pas$C9  of  Bayou  Vermil^ 

Louisiana. 

By  act  of  Congress — 

Approved  July  13, 1892 17.5* 

Passed  August  18,  1894 .    6.«» 

Passed  June  3,  1896 1*^^^ 

Total 13.5ft^ 


COMMERCIAL  STATISTICS. 
[From  Jane  1,  1896,  to  May  81. 1897.1 


191 


Steamers 

Trips ^. 

Net  registered  tonnage  (191  trips) 1*'''^[ 

B*rgf. oil 

Trips „:;' 

Net  tonnage  (227  trips) 22,n»| 

Schooners f 

Trips ' 

Net  registered  tonnage  (Strips) j^ 

Total  vessels i 

Total  trips ^Jj? 

Total  net  tonnage  (423  trips) 36,*» 

Draft  of  heaviest  vessel — light  2^  feet;  loaded,  5  feet. 
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BeoeijtU  and  shipmenU  for  two  year$. 


Artiole*. 


Lamber. 
Bice  .... 


Cotton 

Cotton  seed . . 

Wood 

Cattle 

Sugar 

MerchandiHe. 

Molaeses 

Coal 


Total 


Yenr  ending  May  31 — 


1896. 


Tons. 


5,366 
608 
686 

1,260 
65 

1,606 

1,012 
830 

2.200 


13,022 


Value. 


$87,012 

76.887 

5,860 

1,020 

6,935 

124,782 

40,480 

1,800 

10,000 


365,136 


1897. 


Tons. 


120 
278 
950 

1,513 

990 

88 

1,242 
829 
107 


6,126 


Value. 


f7,200 

9,128 

132.160 

21,104 
1.076 
6.016 

74.610 

81, 140 
1,074 


282,892 


Note.— The  yield  of  rice  and  sugar  not  being  equal  to  that  of  last  year  aooounta  for  the  dlfferenoe 
in  tonnage  and  value. 

Compwraiivt  ttatemeni  ofr&cHpts  and  $h%pmenU  for  five  year$. 


Year  ending  May  31— 


1893 
1894 
1895 


Tons. 


85.671 
43,822 
12,998 


Value. 


$1, 227, 366 
923,777 
429,172 


Year  ending  May  31— 


1896 
1897 


Tons. 


13,022 
6,126 


Value. 


9856,136 
282,892 


No  new  lines  of  transportation  were  established  dnring  the  year. 


S  9. 

IMPROVEMENT  OP  MERMENTAU  RIVER  AND  TRIBUTARIES,  LOUISIANA. 

*  The  first  work  done  npon  this  improvemeDt  was  commenced  Decem- 
ber 8, 1892,  and  carried  on  from  the  lower  end  of  Lake  Arthur  up  the 
Mermentau  Biver,  a  distance  of  38  miles  of  channel  being  improved  by 
the  removal  of  55G  obstructions. 

For  detailed  information  as  to  history  and  progress  of  this  work,  see 
pages  1507-1508,  Annual  Beport  of  the  Chief  of  Engineers  for  1896. 

No  work  was  done  during  the  past  year. 

A  project  was  approved  June  15, 1897,  for  the  application  of  the  ftinds 
now  available  in  the  construction  of  brush  dams  in  Mud  Lake  to  obtain 
a  channel  50  feet  wide  and  6  feet  deep,  aided  by  dredging  to  secure 
immediate  results.    This  work  will  be  prosecuted  during  the  next  year. 

There  has  been  expended  on  this  improvement  to  the  close  of  the  year 
ending  June  30, 1897,  the  sum  of  $7,312.07. 

Money  statement. 

Jaly  1,  1896, balance  anezpended $10,978.08 

June  30, 1897,  amount  expended  dnring  fiscal  year 190. 65 

July  1, 1897,  balance  unexpended 10,187.93 

Amonnt  (estimated)  required  for  completion  of  existing  project 6^  116. 25 

Amount  that  can  beprofltably  expended  in  fiscal  vear  ending  JnneSO,  1899     6, 115. 35 
Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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Ahstract  of  appropriaiioiu  for  improving  Mermentau  River  and  irihuiariesy  Louitmu 

By  act  of  Conjctew — 

Approved  July  13, 1892 $7.!i« 

Passed  AnKUst  18,  1894 5.(h 

Passed  Junes,  1896 5,i' 

Total 17,9' 


COMMERCIAL  STATISTICS. 
[From  Jane  1,  1886,  to  May  31. 1807.] 

Steamers ' 

Trips y 

Net  registered  tonnage  (295  trips) 14,  vL 

Barges '. L: 

Trips 14- 

Net  tonnage  (146  trips) .  5,84; 

Schooners i i 

Trips ^ .-  47 

Net  registered  tonnage  (47  trips) ..  1^254 

Total  vessels 3 

Total  trips 48? 

Total  net  tonnage -....-.-.-•  21, 1£ 

Draft  of  heaviest  vessel,  light,  3  feet;  loaded,  5.7  feet. 

ReoeipU  and  shipmenU  for  two  year$. 


Articles. 


Cotton  and  cotton  seed . 

Klce 

Lumber 

Wood 

Marchandise 


Total 


Year  ending  ICay  SI — 


UM. 


Tone. 


7,745 
8, 800 
8,194 
2,160 


16,460 


Yalne. 


$118,365 

9,  MO 

8,992 

79,480 


806,777 


Tone. 


858 
4,935 

910 
4,300 
1,207 


Talnei 


♦4»,7» 

165,5?. 

3,558 

10,001 

40JS 


12,210  1       378,281 


Comparative  statement  of  receipts  and  shipments  for  five  years. 


Year  ending  May  31 — 


J893 
1894 
18'J5 


Tons. 


16,250 

5.437 

16,955 


Yalne. 


$324. 900 
188,950 
300,163 


Year  ending  May  81— 


1896 
1897 


Tons.     I    Talae. 


16, 459       $206. 777 
12,210  I       276, 2» 


S  zo. 

IMPROVEMENT  OF  MOUTH  AND  PASSES  OF  CALCASIEU  KIVER,  LOUISIANA. 

The  first  record  regarding  this  improvement  is  that  a  channel  8  feet 
deep,  70  feet  wide,  and  7,5^  feet  long  was  cut  through  the  bars  in  Cal- 
casieu Pas8  in  1874, 1882,  and  1883,  under  contract;  that  the  channel 
shoaled  and  was  redredged  in  1885;  that  a  contract  was  made  in  1886 
for  building  a  revetment  on  each  side  of  a  channel  100  feet  wide  and 
about  1,000  feet  in  length  for  the  purpose  of  protecting  this  channel, 
and  farther,  of  dredging  a  channel  6  feet  deep  and  100  feet  wide  through 
the  bars  at  the  mouth  of  Calcasieu  Eiver. 

The  revetment  was  only  partially  completed,  owing  to  the  death  of 
the.  contractor  and  the  faihire  on  the  part  of  his  successor  to  carry 
out  the  work,  and  a  new  i)roject  was  approved  January  12, 1888,  pro- 
viding for  the  omission  of  the  revetment. 
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IMajor  Heuer'a  project  of  1886,  confirmed  by  Capt.  W.  L.  Fisk  in  1888, 
SbQ  adopted  in  1890,  and  work  under  it  was  carried  on  to  August 
L,  1894. 

Tbe  project  under  which  the  work  is  being  conducted  at  present  was 
pproved  August  17, 1894,  and  work  under  it  has  been  continued  since 
t  intervals,  the  jetty  work  being  done  under  contract,  and  dredging 
'itb  the  Government  dredge  and  hired  labor. 

The  total  amount  of  appropriations  for  this  work  to  June  30, 1897, 
rsLS  9401,500,  and  the  amount  expended  to  same  date  was  $386,612.77. 

The  work  on  this  improvement  during  the  past  fiscal  year  consisted 
Q  the  completion  of  the  contract  of  Mr.  Winches,  of  Velasco,  Tex.,  for 
ixtending  the  east  jetty. 

"Work  under  the  contract  was  continued  from  May  1, 1896,  to  August 
I:,  1896,  the  materials  used  consisting  of  3,888.90  square  yards  of  brush 
iiattress,  4,994.10  tons  of  riprap  hearting  stone,  and  557.13  tons  of 
granite  capping  blocks,  giving  the  east  jetty  on  completion  a  total 
length  of  7,847  feet. 

Under  the  appropriation  of  June  3, 1896,  contract  for  the  building  of 
the  west  jetty  was  entered  into  with  Messrs.  Charles  Glarke  &  Co.,  of 
Galveston,  Tex.,  at  the  rate  of  91  cents  per  square  yard  for  brush  mat- 
tress, $2.80  per  ton  for  riprap  hearting  stone,  and  $4.50  per  ton  for 
granite  capping  blocks,  the  total  amount  of  contract  reaching  about 
$70,000.  The  contract  was  entered  into  October  19, 1896,  and  approved 
November  17, 1896,  and  work  under  it  commenced  January  1 ,  1897,  and 
was  completed  June  15, 1897,  resulting  in  the  construction  of  2,200  feet 
of  the  west  jetty,  1,275  linear  feet  of  which  havii)g  been  completed  and 
capped  and  875  linear  feet  brought  up  to  mean  high  water  and  ready  for 
capping.    The  remainder,  100  feet,  is  foundation  work  only. 

The  material  used  in  this  work  consisted  of  13,122.25  square  yards  of 

brush  mattress,  17,517.41  tons  of  riprap  stone,  and  1,995.88  tons  of  gran- 
ite capping  blocks. 
From  a  recent  survey  the  depth  on  the  bar  at  the  outer  pass  is  7  feet 

at  mean  low  water.    There  is  an  available  depth  through  the  channel  in 

the  lake  of  about  6  feet. 

Money  statement. 

July  1,1896,  balance  unexpended $105,954.14 

Jane  30, 1897,  amount  expended  during  fiscal  year 91,066.91 

July  1,1897,  balance  unexpended 14,887.23 

July  1, 1897, outstanding  liabilities 7.50 

July  1, 1897,  balance  avaUable 14,879.73 

(Amount  Teetimated)  required  for  completion  of  existing  project 255, 000. 00 
Amountthatcan  be  profitably  expended  in  fiscal  year  endiusf  June  30, 1899  255, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Ahttract  of  0ppn>priatUms  f&r  improving  mouth  andpasscB  of  Calcasieu  River,  L&Hieiama. 

By  act  of  Congress — 

Approved  June  10. 1872 $15,000 

Approved  March  3, 1881 15,000 

Passed  August  2, 1882 10,000 

Approved  July  5, 1884 6,500 

OfAngustU,  1888 10,000 

Approved  September  19, 1890 75,000 

Approved  July  13, 1892 100,000 

Passed  August  18, 18*J4 * 90,000 

Passed  June  3, 1896 80,000 

Total 401,500, 
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Ahstraoi  of  proposal$  far  construction  of  west  jetty ^  mouth  andp^isses  of  Calcasieu  Rirr, 
Louisiana,  opened  by  Maj.  James  B,  Quinn,  September  SO,  1890, 


Now 


1 
S 
8 


Name  and  addreM  of  bidder. 


Gulf  Towing  Co..  Velasco,  Tex 

John  A.  Davitif  Galyeeton,  Tex 

Charles  Clarke  k,  Co.,  Galveston,  Tex. 


15,000  tons    2,000  t4>na 
riprap  granite 


13.000 


$1.00 

1.05 

.91 


fa.  90 

8.25 
2.80 


$4.25 
C50 
4.50 


ToU- 


|6>- 

714 


Contraot  awarded  to  Charles  Clarke  A,  Co.,  the  lowest  bidders.  Contract  approT* '. 
November  17, 1896.  Work  was  commenoed  on  January  1.  1897,  and  oompleted  Joor 
15,  1897. 

There  are  no  contracts  now  in  force  for  this  work. 


COMMERCIAL  STATISTICS. 


[From  Jane  1, 1896,  to  May  31, 1897.] 


11 


Steamers 

Trips 

Registered  tonuago  (387  trii)s) 20.  nI 

Barires 


rges 


ips 1« 

Net  tonnage  (164  trips) 24,i« 

Schooners V. 

Trips •. 21^ 

Registered  tonnage  (218  trips) 8, 21^' 

Total  vessels 51 

Total  trips T* 

Total  net  tonnage  (769  trips) 53,^66 

Draft  of  heaviest  steamer,  light,  7^  feet ;  loaded,  9  feet.    Draft  of  heaviest  schooner, 
light,  3i  feet;  loaded,  6^  feet. 


Receipts  and  shipments  for  two  years. 


Lumber 

Cotton 

Kioe 

Merchandise. 


Total 


Article. 


Year  ending  May  31— 


1886. 


Tons. 


185.293 

484 

222 

16,  776 


202,775 


Value. 


$565,356 

81,606 

7,030 

97,550 


091.548 


1897. 


Tons. 


Vain*. 


.-s 


129,  993  $433  »: 

392  I  77.9- 

83  ^-K'. 

10,661  144."* 


141.029,      664,  »V 


Comparative  statement  of  receipts  and  shipments  for  five  years. 


Year  ending  May  31— 


1803 
1894 
1895 


Tons. 


207,545 
344,973 
254,394 


Value. 


$2, 141. 750 

1, 600,  .574 

788,274 


Year  ending  May  81— 


1896 
1897 


Tons. 


202,775 
141,029 


Vtlne. 


$691.  Mi 

»4,/:« 


iWU 
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S   ZZ. 

IMPROVEMENT  OP  HARBOR  AT  SABINE  PASS,  TEXAS. 

Work  of  extending  the  east  jetty  was  continued  under  contract  from 
Fuly  1, 1896,  to  September  16, 1896,  resulting:  in  the  placing  of  3,652.82 
ons  of  granite  riprap  stone  and  3,002.68  tons  of  granite  capping  blocks, 
i:iving  this  jetty  a  total  length  of  19,500  feet,  of  which  18,600  feet 
lavc  been  completed,  600  feet  brought  up  to  mean  low  water,  the 
eniaining  300  feet  being  foundation  work.  A  number  of  capping 
)locks  have  been  displaced. 

The  west  jetty  is  14,875  feet  in  length,  6,609  feet  of  which  being  raised 
<o  2  i'eet  above  mean  high  water.    The  outer  300  feet  is  foundation  work. 

The  channel  between  the  jetties  has  an  average  width  of  100  feet 
i.nd  a  depth  ranging  from  20  to  27  feet.  Only  in  one  place  was  a  depth 
)f  20  feet  found,  but  the  bottom  here  is  of  very  soft  material,  vessels 
iniling  no  difficulty  in  navigating  it  drawing  22  feet. 

The  river  and  harbor  act  of  June  3, 18%,  authorized  contracts  to 
)e  entered  into  for  such  materials  and  labor  necessary  to  complete  the 
present  project  of  improvement,  limiting  the  cost  to  $1,050,000.  Under 
;his  authorization  contract  was  entered  into  with  Ghristie  &  Lowe,  of 
Chicago,  111.,  May  10,  1897,  and  approved  June  22,  1897,  $986,000  to 
)e  expended  in  extending  the  jetties.  The  $65,000  remaining  will  be 
expended  either  in  the  addition  of  rock  to  the  jetties  as  may  become 
lecessary  during  the  progress  of  the  work  or  in  dredging  between  the 
et  ties  to  improve  the  present  channel.  Operations  are  to  be  commenced 
vitbin  60  days  after  approval  of  contract  and  the  whole  work  com- 
)letedby  May31,  1901. 

The  sundry  civil  act  approved  June  4, 1897,  appropriated  $350,000 
or  improvement  under  the  continuous  contract  mentioned  above, 
(100,000  for  the  purchase  of  a  dredge  boat,  and  $30,000  for  operating 
ante  during  the  fiscal  year  ending  June  30, 1898. 

The  project  for  the  expenditure  of  the  $350,000  was  approved  June 
!5, 1897,  and  work  will  probably  be  commenced  early  in  August  next. 

A  project  for  procuring  a  suction  dredge  under  the  $100,000  appro- 
)riated  therefor  was  approved  June  29,  1897. 

There  has  been  expended  on  this  improvement  to  June  30, 1897,  since 
he  commencement  of  work,  the  sum  of  $2,042,243.51. 

For  history  of  this  work  and  detailed  information  relative  to  the 
tnprovements  made,  see  Annual  Beport  of  the  Ghief  of  Engineers  for 
896,  pages  1512  to  1514. 

Money  statement. 

nly  1,  1896,  balance  unexpended $111,207. 9S 

i  mount  appropriated  by  sundry  civil  act  approved  June  4,  1897 480, 000. 00 

591, 207?^ 
nne30,  1897,  amonnt  expended  during  fiscal  year 38,701.49 

"ly  1, 1897,  balance  unexpended 552,606.49 

"ly  1,  1897,  outstanding  liabilities $132.51 

Illy  1,  1897,  amount  covered  by  uncompleted  contracts 

for  fiscal  year  1898 •350,000.00 

350, 132. 61 

"ly  1,  1897,  balance  available 202, 373. 98 

Amonnt  (estimated)  required  for  completion  of  existing  project 1, 028, 856. 50 

Amount  that  can  be  profitably  expended  in  fiscal  year  endiuR  June 

»o,i899 :. ...,:. ;. 400,000.00 

Hiibmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

*  The  approved  oontinuous  contract  calls  for  the  expenditure  of  $1,050,000. 
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Ahsiract  of  appropriaiion$  far  improving  harbor  at  Sabine  Pan,  Terci. 

From  act  approved  August  SO,  1852  (sunrey) t^v^ 

Allotted  from  act  approved  June  10,  1873  (for  survey) 2,0' 

By  act  of  Congress — 

Approved  March  3,  1875 20.W 

Approved  August  14,  1876 >'*• 

Approved  June  18,  1878  (allotted) 9V" 

Approved  March  3,  1879 »"• 

Approved  June  14,  1880 nO* 

Approved  March  3, 1881 15-  ' 

Passed  August  2,  1882 liA^-' 

Approved  July  5,  188^1 20' 

Approved  August  5,  1888 l^-- 

Of  August  11,  1888 »'"' 

Approved  September  19,  1890 300  • 

Approved  July  18, 1892 350.' 

Paflsed  August  18,  1894 •271."' 

Passed  June  3,  1896 7a  « 

Sundry  civil  act  approved  June  4, 1897 480.i'< 

Total 2,594.:? 


Abstract  of  propo$aU  for  exten9i4m  of  jetties  and  for  dredging  for  improving  karUr* 
Sabina  Pae$,  Tex.,  opened  by  Maj,  James  B,  Quinn,  April  26, 18$7. 


No. 


S 

8 

7 

8 

9 

10 


Name  and  addreat  of  bidder. 


Gardner  Contractiog  Co.,  New  Or- 
leans, La 

M.  J.  Fen  ton,  New  York,  N.  Y 

Christie  &  Lowe.  Chicago.  lU 

Alabama  Dredging  and  Jetty  Co^ 
Mobile,  Ala 

Ricker,  Lee  &  Co.,  Galyeston,  Tex. 

Chaa.  Clarke  &  Co.,  Galveaton,  Tes 

Frank  Perry,  Houston,  Tex 

Biirkitt  &  Burns,  Palestine, Tex... 

Mc  Arthur  Bros.  Co.,  Chicago,  111.. 

Wm.  T.  Gaynor.  Fayetteville,  N.  Y. 


160.000 

Mnare  yards 

Dmshmat- 

treaa,per 

square  yard. 


91.00 
L20 


.00 
.00 
.05 
.70 
.T5 
.06 
.07 


800,000 
tons  rip- 
rap stone» 
per  ton. 


$8.80 

8.16 
1.07 

8.60 
8.40 
8.00 
2.16 
8.88 
8.26 
107 


86,000      I     800,000 
tons  granite  oabio  yards 


capping 

atone,  per 

ton. 


18.46 

8.86 
8.80 

4.10 
4.86 
8.00 
8.00 
8.58 
8.00 
8.40 


dredging;, 

pereabio 

yard. 


80.081 
.35 
.10 

.18 

.18 
.00 
.11 
.13 
.13 
.06 


Tou: 


1,111  • 

i.i:: 

r. 
&;■• 


Award  of  contract  made  to  Christie  &,  Lowe,  of  Chicago,  111.,  the  loweot  biddr:i 


Contraei  now  in  force  for  improHng  karbor  at  SaHne  Fass^  Tex, 

For  extension  of  jetties  and  for  dredging  under  the  con  tinning  contract  syst^i 
Name  of  contractors,  Christie  &,  Lowe,  Chicago,  111. ;  date  of  approval,  Jap<^  *; 
1897;  work  to  be  conunenced  within  sixty  days  after  approval  of  contract  u|,^ 
case  of  the  Jetty  work ;  dredging  to  he  commenced  within  thirtv  days  after  notii^o 
tion  to  the  contractor  that  dredging  is  required ;  the  entire  work  under  the  contr«< 
to  he  completed  on  or  hefore  May  31, 1901. 


OOmnBBOIAL  8TATI8TIG8. 
[From  Jnne  1, 1800,  to  May  81, 1807.) 


Vessels 

Trips 2 

Net  registered  tonnage  (403  trips) 104.35 

The  steamship  JVestmeath,  4.486  tons,  was  the  largest  vessel  to  load  at  Sabine  Kt» 
This  steamship  draws  16.4  feet  light,  has  a  maximiim  draft  of  96.8  feet,  sxkd^» 
loaded  to  28.6  feet. 

*The  total  amount  of  this  appropriation  was  originally  $375,000,  bat  of  this^ 
$4,000  was  allotted  by  sundry  civil  act  of  March  2,  18d5,  for  dredging  of  aharacP' 
the  mouth  of  Sabine  River,  Texas^  and  wm  expended  under  tlwt  iinpf<eveiB6Dt. 


itaig&5  2 


f 
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B^etlpU  and  Bkipmemtafor  two  yearB, 

» 

ArUolM. 

Tear  ending  Hay  81- 

- 

1896. 

1897. 

Tons. 

Yalne. 

Tons. 

Value. 

tntnlMT     --.    ..•••«.■. 

SniPMBNTS. 

49,221 
240 

$172,681 
11,075 

80,953 
88 

$483,213 

[firciiAndiso - - -- .-.. 

3,160 

Totfti 

46,461 
1,009 

184,656 
1,886 

80,986 

4,620 

1,542 

584 

486,868 

rock    

RBCBIPTB. 

8,626 

oal ,. 

580 

2.610 

6,039 

lercliandMO 

1,836  >        9.800 

23,360 

. 

Grand  total  ... 

48,886 

199,042 

87,632 

475,288 

Cipmparaiive  $iaiement  of  reoe^t$  and  shipments  far  six  years. 


Year  ending  May  81— 


B92 
893 
S94 


Tom. 

Vain*. 

88,028 
15,060 
40,966 

$286,963 
180,950 
280,189 

Year  ending  May  31— 


1895 
1896 
1897 


Yalne. 


$263,823 
199,042 
475,288 


Comparative  statement  of  tonnage  and  value  for  thepMt  two 

years. 

Year  ending  May  81— 

TODA. 

Value. 

B97 

87,682 
48,886 

$475, 288 

B06 

199,042 

X]ii*i<OMe ............>•.•■•■■■■••■..>>.•.■•*••■•■-.•.-...■•■>• 

38,746 

276,246 

S  12. 
IMPROVEMENT  OF  SABINE  RIVER,  TEXAS. 

No  work  was  done  on  this  stream  during  the  year  just  closed.  For 
Letails  of  the  improvement  and  history  of  this  work,  see  pages  1515  to 
.517,  Anunal  Report  of  the  Chief  of  Engineers  for  1896. 

From  an  examination  recently  made  the  dams  bailt  in  1890  were 
bund  to  be  in  good  condition,  and  that  part  of  the  stream  cleared  in 
1895  was  also  found  to  be  well  preserved. 

The  principal  work  remaining  to  be  done  is  to  clear  the  stream  of 
>b8truction8  fh>m  Morgans  BluS'  to  the  head  of  the  Narrows,  a  project 
br  which  was  approved  June  9, 1897.  The  work  will  be  commenced  in 
ihe  coming  year  and  carried  on  as  far  as  the  available  funds  will  permit. 

The  tot^  expended  on  this  improvement  to  June  30, 1897,  amounted 
X)  $48,573.77. 

Money  statement. 

Faly  1, 1886, balance  unexpended $2,139.38 

June  30,  ISS^,  amount  expended  during  fiscal  year 13. 15 

July  1, 1807,  bahmoe  unexpended 2,126.23 

Amount  tbat  ean  be  profitably  expended  in  fiscal  year  ending  June  30,1899    *'2, 000. 00 
Submitted  in  eomplianoe  with  reqnirementB  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

*  The  estimate  submitted  is  for  maintenance,  |2,000  being  required  annually. 
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Ah$tract  ofapfrapriatUmifar  improving  Sabine  River,  Texas, 

Allotted  from  act  approved  June  10,  1872 $£." 

By  act  of  CoDgress — 

Approved  June  18,  1878 1'. 

Approved  March  3,  1879 • 

Approved  June  14,  1880 

Approved  March  3,  1881 7 

Paeaed  August  2,  1882 • 

Approved  July  13,  1892 f 

Paeaed  August  18,  1894 f 

Passed  June  3,  1896 - 

Total 4^' 

Amoimt  allotted  from  appropriation  of  $275,000  for  improving  harbor  at  Saliine 
Pass,  Tex.,  by  sundry  civil  act  of  March  2,  1895,  and  expended  under  this 
appropriation..... 4. 

Total 5*1  • 

The  above  amount  was  allotted  for  dredsdng  bar  across  the  month  of  Sabine  E 
from  the  appropriation  dated  August  18,  1894,  for  improving  harbor  at  Sabine  P» 
Tex.,  and  the  work  was  done  by  the  Government  dredge  and  hired  labor. 


OOMMKRCIAL  8TATI8TIGS. 
[From  Jane  1,  1806,  to  May  tl,  1897.] 

Steamers 

Trips i» 

Net  registered  tonnage  (486  trips) Iji,  "^ 

Schooners 


Trips. 


Net  registered  tonnage  (47  trips) 1.1' 

Barges 


Trips 


Net  tonnage  (235  trips) 43. 4- 

Total  vessels i 

Total  trips > 

Total  tonnage  (768  trips) 64,  i^ 

Draft  of  heaviest  vessel,  light,  30  inches;  loaded,  7  feet. 


BeoeiptB  and  $hipment9  for  two  years. 


Lumber 

Cotton 

8taveB 

Wood 

Herchandlse 

Total  . 


Articlea. 


Year  ending  Kay  31 — 


1896. 


Tons. 


265.691 

1,036 

550 

30 

4,060 


271,257 


Value. 


$649,880 

160,000 

2,000 

6.000 

162,000 


1897. 


979,880 


Tons. 


231,812 

950 

450 

40 

0,112 


Yalsf 


IX.  ^ 

1.: 

349.  '. 


246, 364     1,  ISL  ::h 


Comparative  $iatement  of  receipts  and  shipments  for  five  years. 


Year  ending  May  81— 


1893 
1894 
1896 


Tone. 


146, 868 
245,657 
182. 738 


Value. 


$1,501,280 

1,618,680 

736,044 


Year  ending  May  81— 


1896 
1867 


Tona. 


271,267 
246,864 


Viloe. 


$979.3* 
l,18i.lJ' 
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8x3. 

IMPROVEMENT  OP  NECHES  RIVER,  TEXAS. 

Tbe  projeot  of  1895,  providing  for  a  channel  6  feet  deep  and  100  feet 
wide  from  deep  water  in  the  Neches  Kiver  to  deep  water  in  Sabine 
Ijake,  having  been  completed  in  May,  1896,  and  as  no  farther  work  was 
couteinplated,  aathority  was  obtained  to  drop  this  work  from  the  list 
of  duties  under  this  office. 

For  details  of  tbe  work  apon  this  stream  and  its  history,  see  pages 
1518,  1519,  Annual  Report  of  the  Chief  of  Engineers  for  1896. 

Money  statement. 

July  1,  1896,  balance  unexpended $127.30 

June  30;  1897,  amount  expended  during  fiscal  year 127.30 


AhBfraci  of  approprialions  for  improving  Neohee  River,  TexM, 

By  act  of  Congress — 

Approved  June  18,  1878 $8,000 

Approved  March  3,1879 5,000 

Approved  June  14, 1880 3,000 

Approved  March  3,  1881 6,000 

Passed  August  2,  1882 5,000 

Approved  July  5,  1881 7,000 

Total 33,000 


COMMEBCIiLL  STATISTICS. 

[From  June  1,  1896,  to  Hay  31, 1897.] 

Steamers 2 

Trips 18 

Net  registered  tonnage  (18  trips) 492 

Barffes •. 10 


rips 16 

Net  tonnage  (16  trips) 4,320 

Total  vessels 12 

Total  trips 34 

Total  tonnage  (34  trips) 4,812 

liecc'ipiB  and  shipments  for  two  ffears. 


Articlt«. 

1899. 

1897. 

Tons. 

Value. 

Tons. 

Yalae. 

Lambvr 

186, 651 
450 
167 

$303,525 

17,860 

2,700 

185,289 

$415,044 

Mcrohandisc 

Bioe 

89 

2.961 

Total 

137,268 

824,075 

166,378 

418,005 

Comparative  statement  of  receipts  and  skipmente  for  five  yean. 


Year  ending  May  31~ 

Tone. 

Yalne. 

Year  ending  Hay  81— 

Tona. 

Yalae. 

1803 

77,688 
165,528 
146.618 

$600,410 
603,754 
544, 720 

1896 

187,268 
185,878 

324,075 
418,006 

1894 

1  1807 , 

1895 

1 
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S  14. 

CLOSING  CREVASSE  IN  PASS  A  LOIITRE,  MISSISSIPPI  RIVER, 

An  appropriation  of  $250,000  having  been  made  by  act  of  Febrasr 
26, 1897,  a  project  for  the  closure  of  the  crevasse  was  snbmitted  IJa:  > 
24, 1897,  but  has  not  as  yet  been  approved. 

The  field  work  of  a  survey  was  completed  on  June  30, 1897. 

Money  statement. 

Amount  appropriated  by  act  approved  February  26, 1897 $250, 00' 

July  1, 1897, balance  unexi^ended 25Q,(** 

July  1, 1897,  outstanding  liabilities IX-  - 


July  1, 1897,  balance  available 2i9,36i'r 


S  15, 


REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERIM 

NAVIGATION. 

Wreck  of  barge  in  Lake  Pontchartrainj  Louisiana, — ^This  wreck  fon:^ 
an  obstruction  to  navigation  in  Lake  PontchartraiD,  Louisiana,  and  n 
removal  was  authorized  by  the  Secretary  of  War  January  12, 1897,  ad 
an  allotment  of  $1,500  made  therefor  &om  the  permanent  indefin::^ 
appropriation  for  removing  sunken  vessels  or  craft  obstructing^  or  ends: 
dering  navigation. 

Bids  for  this  work  were  opened  April  3, 1897,  and  award  of  contr&.' 
was  made  to  Mr.  James  Moore,  of  New  Orleans,  La.,  the  lowest  biddt: 

Work  under  this  contract  was  commenced  on  May  5, 1897.  The  wori 
so  far  done  has  consisted  in  the  removal  of  the  sides  and  decking  d 
barge  and  the  piling  that  had  been  driven  by  the  owners  iu  an  attemp) 
to  raise  it.    The  bottom  of  barge  yet  remains  to  be  removed. 


Ab$traot  of  proposals  for  removing  tDreok  of  hargo  in  Lake  PonickartnUttp  LomitiaM 

opened  by  Maj,  James  B,  Qninn^  April  S,  1897, 


No. 


1 
2 
8 

4 
5 
6 
7 
8 


Name  and  address  of  bidder. 


Edward  8.  Sniisoii. New  Orleans, La ^444  | 

E.  A.  Conrad,  New  Orleans,  La ^'**  4-nj 

Frank  Beck, Now  Orleans,  La ...-.-Ill I"  ynB  1 

Peier  TTsner,  New  Orleans,  La [l[[  4^•  J 

James  Moore, New  Orleans,  La JIIII  54*  i 

John  J.  Keegan,  New  Orleans,  La '  !m  4^1 

John  H.Gardner.  New  Orleans,  La 11111  &^i 

Andre  Fourchy,  Wew  Orleans,  La — TIJ  iAl 


Contract  awarded  to  James  Moore^  of  New  Orloaus,  La.,  the  lowest  bidder. 


Contract  for  removing  sunken  vessels  or  orqft  obstructing  or  endangering  navigation. 

For  removing  wreck  of  barge  in  Lake  Pontchar train,  Louisiana:  Name  of  cck\ 
tra<;tor,  James  Moore;  date  of  approval,  May  1,  1897;  date  of  beginning  worl 
May  5,  1897;  date  of  expiration,  July  31,1897. 
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S  Z6. 

PRELIMINARY   EXAMINATION   OF   HOMOCHITTO  RIVER,   MISSISSIPPI, 
FROM  MOUTH  TO  YAZOO  AND  MISSISSIPPI  VALLEY  RAILROAD. 

[Friiii«d  in  House  Doc.  No.  200,  Fifty-foarth  CoDgrons,  second  seeslun.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D,  (7.,  February  10, 1897. 

Sir:  I  have  the  honor  to  submit  the  accorapaiiying copy  of  report, 
iated  Jaimary  16,  1897,  by  Maj.  James  B.  Quini),  Corps  of  Engineers, 
3f  the  results  of  a  preliminary  examination  of  Homochitto  River,  Mis- 
sissippi, from  month  to  the  Yazoo  and  Mississippi  Valley  Eailroad, 
made  to  comply  with  the  provisions  of  the  river  and  harbor  act  of 
June  3, 1896. 

It  is  the  opinion  of  Mtyor  Quinn  that  this  x>ortion  of  the  Homochitto 
River  is  worthy  of  improvement  by  the  General  Government. 

In  this  connection  attention  is  respectfully  invited  to  report,  dated 
December  7, 1892,  by  Major  Quinn,  upon  a  preliminary  examination  of 
bhis  river  from  its  mouth  to  the  Louisville,  New  Oi'leans  and  Texas 
Kailroad  Bridge,  provided  for  by  the  river  and  harbor  act  approved 
July  13, 1892.  (See  Annual  Report  of  the  Chief  of  Engineers  for  1893, 
Part  III,  pp.  1839-1841.)  It  was  the  opinion  of  the  division  engineer, 
concurred  in  by  the  Chief  of  Engineers,  that  the  stream  was  not  then 
ivorthy  of  improvement. 

In  transmitting  the  accompanying  report  to  this  office  the  division 
jngiiieer.  Col.  J.  W.  Barlow,  Corps  of  Engineers,  stated  that  no  impor- 
tant reasons  have  been  advanced  since  the  submission  of  the  report  of 
December  7, 1892,  that  would  justify  the  Government  in  undertaking 
ihe  improvement  of  the  river. 

Inasmuch  as  the  interests  involved  would  appear  to  justify  the  clear- 
ng  out  of  obstructions,  provided  the  same  can  be  accomplished  at  a 
proper  cost,  it  is  recommended  that  such  further  examination  be  made 
ind  estimate  of  cost  prepared  as  will  permit  a  full  consideration  of  the 
rehition  of  cost  to  interests  involved. 

Major  Quinn  reports  that  the  cost  of  the  improvement  can  be  esti- 
nated  from  data  at  hand. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Briff.  Oen.y  Chief  of  Engineers,  U.  S.  Army. 

Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


report  of  maj.  james  b.  quinn,  corps  of  engineers. 

United  States  Engineer  Office, 

Netv  Orleans,  La.,  January  16, 1897. 

General  :  I  have  the  honor  to  submit  the  following  report  upon  the 
preliminary  examination  of  the  Homochitto  River,  Mississippi,  from 
nouth  to  the  Yazoo  and  Mississippi  Valley  Railroad,  in  accordance  with 
he  instructions  contained  in  letter  from  your  office  of  June  16, 1896: 

I  have  caused  examinations  to  be  made,  and  have  instituted  inquiries 
joncerning  the  subject  of  the  improvement  of  this  river  to  parties  sup- 
)osed  to  be  interested,  and  from  all  I  can  gather  it  appears  that  the 
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river  is  capable  of  improvement;  aud  since  it  flows  through  a  very 
fertile  country,  which  would  be  greatly  benefitted,  I  am  of  the  opinion 
that  the  river  should  be  improved. 

1  made  a  report  on  this  subject  on  December  7, 1892,  and,  although  I 
have  waited  for  some  time  since  the  examination  was  made,  I  have  not 
been  able  to  obtain  any  further  commercial  statistics  or  other  argu- 
ments for  the  improvement  of  the  river  than  those  submitted  in  the 
previous  report  These  statistics  are  repeated  in  the  report  of  my 
assistant  engineer,  Mr.  J.  L.  Brownlee,  which  is  hereto  appended  and  to 
which  attention  is  invited. 

"So  further  survey  is  required,  since  the  cost  of  the  improvement  can 
be  estimated  from  the  data  obtained  in  making  this  examination. 

Respectfully  submitted. 

James  B.  Quinn, 
Major,  Corps  of  Engineers. 

Brig.  Gen.  W.  P.  Oraighill, 

Chief  of  Engineers^  U,  8.  A. 


REPORT  OF  MR.   J.   L.   BROWNLBB,   ASSISTANT  ENOINBSR. 

Major:  As  directed  in  your  letter  of  October  23,  1896, 1  have  made  a  preliminary 
examination  of  ''Homoohitto  River,  MissiBsippi,  from  the  mouth  to  the  Yazoo  and 
Mississippi  Valley  Railroad,'^  and  have  the  honor  to  submit  the  following  report: 

The  distance  from  the  railroad  to  the  mouth  of  the  river  is  about  60  miles,  the 
width  of  the  stream  from  150  to  300  feet,  and  the  depth  varies  from  8  to  20  feet, 
excepting  over  the  bars,  where  there  are  from  2^  to  3  feet. 

There  is  no  commerce  being  carried  over  this  stream,  as  the  obstructions  are  so 
numerous  as  to  prevent  navigation. 

These  obstrnctions  consist  of  bars,  formed  by  sinking  rafts,  snags,  sunken  logs, 
and  overhanging  trees. 

The  stream  passes  through  a  very  fertile  country,  and  if  it  could  be  opened  to 
navigation  it  would  furnish  a  competitive  freight  route  for  a  vast  amount  of  produce 
and  merchandise,  as  shown  by  the  commercial  statistics  attached. 

The  obstructions  could  be  easily  and  cheaply  removed  so  as  to  give  a  clear  naviga- 
ble channel  of  fully  6  feet. 

The  nature  of  the  obstructions  is  such  as  to  do  away  with  the  necessity  of  a 
survey.     *    *    * 

commercial  statistics. 

This  statement  is  taken  from  your  report  of  December  7,  1892,  of  the  preliminary 
examination  of  Homochitto  River,  Mississippi,  from  its  mouth  to  the  Louisville,  New 
Orleans  and  Texas  Railroad  Bridge,  no  material  change  having  taken  place  since  that 
time.  They  embrace  the  country  on  each  side  of  the  river  for  a  distance  back  from 
the  river  of  5  miles,  and,  having  been  prepared  in  detail  by  several  gentlemen  inter- 
ested in  the  improvement,  are  as  nearly  accurate  as  it  is  possible  to  obtain  them. 

Exports : 

37,455  bales  cotton,  at  $30 $840;000 

18,000  tons  cotton  seed,  af  $7 140,000 

Total 980,000 

Value  of  supplies  received  (collating  all  the  various  estimates) 1, 436,  925 

Total  probable  business 2,416,925 

The  demand  for  this  improvement  arises  from  the  fact  that  all  the  tributaries  of 
the  Homochitto  River  enter  it  at  right  angles,  and  the  ridges  between  rise  very  pre- 
cipitously to  a  height  of  150  feet,  making  transportation  of  crops  and  supplies  to 
and  from  either  the  railroad  or  the  Mississippi  River  both  difficult  and  expensive. 

This  stream  is  eminently  worthy  of  improvement,  as  it  would  open  an  extremely 
fertile  and  well-settled  country  for  180  miles  which  is  now  completely  destitute  of 
commercial  facilities. 

Very  respectfully,  your  obedient  servant, 

J.  L.  Brownlee,  Assistant  Engineer, 
MiO-  James  B.  Quinn, 

Corps  of  Engineers,  U,  S^  A, 
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S  17. 

EXAMINATION  OF  CHANNEL  THROUGH  ATCHAPALATA  BAT,  LOUISIANA. 
WITH  A  VIEW  TO  ASCERTAINING  ITS  NATURE  AND  CHARACTER  AND 
OF  DETERMINING  ITS  VALUE  AND  NECESSITY  TO  COMMERCE. 

[Printed  in  Honse  Doe.  No.  27,  Fifty-fifth  Congress,  lint  Maeion.] 
OFFIOB  OF  THE  OHIEF  OF  ENGINEERS, 

United  States  Army, 
Washington^  D.  C,  April  17 j  1897. 

Sib  :  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  April  10, 1897,  by  Maj.  James  B.  Qainn,  Corps  of  Engineers, 
upon  the  results  of  an  examination  made  to  comply  with  the  following 
])rovi8ion  under  section  9  of  the  river  and  harbor  act  of  June  3, 1896, 
viz: 

The  Secretary  of  War  is  hereby  authorized  and  directed  to  ascertain  the  nature 
and  character  of  the  channel  excavated  through  the  Atchafalaya  Bay  [LoniBiana], 
and  to  determine  whether  said  channel  is  of  value  or  of  necessity  to  commerce;  and 
if  in  his  opinion  it  is,  he  shall  ascertain  the  cost  of  acquiring  the  same  for  and  in 
beh.alf  of  the  United  states,  and  report  thereon. 

Til  is  channel,  which  was  created  by  the  Morgan  Steamship  Company, 
beg^iiis  about  3  miles  outside  the  mouth  of  the  Atchafalaya  Biver  and 
extends  through  the  bay  to  deep  water  in  the  Gulf,  a  distance  of  about 
12.^  miles.  It  has  an  average  width  of  100  feet  and  depth  of  7  to  10 
feet,  one-fifth  of  the  channel  having  the  latter  depth. 

Tlie  [)rincipal  cominerce  carried  on  in  this  vicinity  is  by  means  of 
sucli  small  crafb  that  the  channel  is  not  necessary,  being  seldom,  if  ever, 
T\sed  except  by  the  Morgan  Steamship  Company,  which  uses  that  por- 
tion above  the  light-house. 

Major  Quinn  states  that  the  channel  is  of  little  or  no  value  to  navi- 
gation, and  in  the  event  of  the  Oovernment  desiring  to  open  a  channel 
between  the  Atchafalaya  Kiver  and  the  Gulf,  it  is  doubtful  whether  it 
could  be  used  to  any  advantage.  Its  owners  do  not  consider  the  chan- 
nel of  sufficient  value  to  warrant  their  fixing  a  price  for  it. 

The  division  engineer.  Col.  J.  W.  Barlow,  Corps  of  Engineers,  states 
that  it  is  apparent  from  the  report  of  Major  Quinn  that  the  acquisition 
^of  said  channel  by  the  United  States  is  inexpedient  and  undesirable. 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Oen.j  Chief  of  Engineers^  U.  S.  Army. 
Hon.  B.  A.  Algeb, 

Secretary  of  War. 


bepobt  of  maj.  jambs  b.  quinn,  oobps  of  enainbeb& 

United  States  Enginekb  Office, 

yetc  Orleans^  La.y  April  10, 1897. 

Genebal:  Pursuant  to  the  instructions  contained  in  letter  from 
your  office  of  November  4, 1896, 1  have  the  honor  to  submit  the  follow- 
ing report  upon  the  examination  of  the  channel  through  Atchafalaya 
Bay,  Louisiana: 

This  examination  was  made  by  Mr.  J.  L.  Brownlee,  assistant  United 
States  engineer,  and  his  report,  submitted  herewith,  is  to  the  effect 
that  the  channel  is  about  12|  miles  in  length  and  has  an  average  width 
of  100  feet  and  depth  of  from  7  to  10  feet,  one-fifth  of  the  chanuel  hav* 
ing  the  greater  depth. 
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The  principal  commerce  carried  on  in  this  vicinity  is  by  means  of 
such  small  craft  that  the  channel  is  not  necessary,  and  seldom^  if  ever, 
used.  The  Morgan  Steamship  Company,  by  whom  the  channel  was 
first  created,  are  the  only  parties  using  it  at  present;  in  fact,  do  notnse 
the  part  below  the  light-house  and  points  as  far  out;  leave  it  at  the 
turn  and  follow  the  course  marked  out  to  the  westward,  shown  in  the 
accompanying  Coast  Survey  chart  No.  516,* 

I  have  consulted  with  the  management  of  the  company  owning  the 
canal  as  to  the  probable  cost  of  same,  and  I  was  told  that  they  could 
hardly  place  any  price  upo^n  the  channel  at  present;  in  fact,  owiug  to 
the  possibility  of  some  other  route  being  chosen  in  the  event  of  the 
Government  undertaking  to  open  up  a  deeper  channel  into  the  Atcha- 
falaya,  they  did  not  think  it  was  worth  while  to  attempt  to  place  a  price 
upon  it. 

The  channel,  when  dredged,  was  not  revetted  in  any  way,  and  in 
consequence  it  has  filled  up  to  such  an  extent  that  it  is  of  little  or  no 
value  to  navigation,  and  in  the  event  of  the  Government  desiring  to 
open  up  a  channel  between  the  Atchafalaya  Biver  and  the  Gulf  it  is 
doubtful  if  it  could  be  used  to  any  advantage,  and  is  therefore  consid- 
ered to  be  of  no  value. 

Under  present  conditions  the  owners  do  not  consider  it  of  sufficient 
value  to  warrant  the  affixing  of  a  price,  or,  at  least,  decline  to  do  so 
under  the  supposition  that  it  would  be  of  no  value  to  the  United  States. 

Respectfully  submitted. 

James  B.  Quinn, 
Major ^  Corps  of  Engineers, 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  8.  A. 

(Through  the  Division  Engineer.) 

[First  inclonement.] 

U.  8.  Engineer  Offio;bs,  Southwest  Division, 

8t.  Louis,  Mo.,  April  12, 1697. 

BespectfuUy  forwarded  to  the  Chief  of  Engineers,  United  States 
Army. 

From  this  report  it  is  apparent  that  the  acquisition  by  the  United^ 
States  of  the  channel  through  Atchafalaya  Bay,  Louisiana,  is  inexpe- 
dient and  undesirable. 

J.  W.  Bablow, 
Colonel,  Corps  of  Engineers,  Division  Engineer. 


report  of  mr.  j.  l.  brownleb,  assistant  engineer. 

Office  United  States  Engineer, 

^etr  Orleansj  La,,  April  9, 1897. 

Major:  I  have  the  honor  to  submit  the  following  report  on  the  examination  of  the 
channel  through  Atchafalaya  Bay,  Louisiana: 

This  channel  begins  about  3  miles  from  the  mouth  of  the  Atchafalaya  River  and 
extends  through  the  bay  to  deep  water  in  the  Gulf,  a  distance  of  about  12 i^  miles.  It 
has  an  average  width  of  100  feet  and  had  an  original  depth  of  10  feet. 

On  sounding  the  channel  it  wa«  found  to  be  in  good  condition  as  to  width,  but  had 
shoaled  in  places  to  7  feet  at  mean  low  tide.  Probably  one-fifth  of  the  channel  still 
has  a  depth  of  10  feet,  and  the  balance  ranges  from  10  to  7  feet. 

From  the  best  information  I  could  obtain  this  channel  is  used  very  little,  excepting 
by  the  Morgan  Steamship  Company,  and  this  company  does  not  use  the  entire  clian- 


Not  printed. 
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nel,  but  leaves  it  at  the  onrve  running  to  red  buoy  No.  4,  where  they  change  to  a 
soiitb-Boutheast  course  and  continue  to  deep  water. 

Accompanying  is  coast  chart  No.  516,  with  new  channel  indicated  in  red  ink. 
Very  respectfully,  your  obedient  servant, 

J.  L.  Bbowklbs,  Ataiiiant  Engineer, 
Maj.  Jambs  B.  Quinn, 

Cifrps  of  Eng%n$er$,  U,  S,  A, 


S  l8. 

PRELIMINARY  EXAMINATION  OF  BAYOU  GROSSETETE,  LOUISIANA. 
[Printed  in  HonsA  Doo.  No.  280,  Fifty-fourth  Conj^rcM,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtony  D.  C.y  February  8, 1897. 

SiB:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  January  16, 1897,  by  Maj.  James  B.  Qninn,  Corps  of  Engineers, 
of  the  results  of  a  preliminary  examination  of  Bayou  Orossetete,  Loui- 
siana, made  to  comply  with  the  provisions  of  the  river  and  harbor  act 
of  June  3, 1896. 

It  is  the  opinion  of  Mtyor  Quinn  that  Bayou  Grossetete  is  worthy  of 
improvement  by  the  General  Government,  and  his  views  are  concurred 
in  by  the  division  engineer,  Col.  J.  W,  Barlow,  Corps  of  Engineers, 
who  recommends  that  the  snags,  stumps,  and  trees  be  removed,  pro- 
vided the  four  bridges  obstructing  the  navigation  of  the  bayou  be  so 
modified  by  their  owners  as  to  render  them  unobstructive.  The  views 
and  recommendations  of  these  officers  are  concurred  in  by  me. 

No  Burvey  is  required  for  the  preparation  of  plan  and  estimate  of 
cost  of  improvement. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  6en.,  Chief  of  Ungineers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


bepobt  of  maj.  james  b.  quinn,  oobps  of  enoineebs. 

United  States  Engineer  Office, 

NetD  OrleanSj  La.y  January  16, 1897. 

Genebal:  In  pursuance  with  instructions  contained  in  letter  from 
your  office  of  June  16, 1896, 1  have  the  honor  to  make  the  following 
report  upon  preliminary  examination  of  Bayou  Grossetete,  Louisiana: 

This  bayou  seems  capable  of  improvement  for  a  small  sum,  and  since 
it  is  well  defined  and  flows  through  a  densely  i>opulated  and  very  fer- 
tile country  it  appears  to  me  to  be  worthy  of  improvement. 

The  particulars  relative  to  the  stream  are  fully  set'  forth  in  the 
appended  report  of  Mr.  P.  H.  Thomson,  assistant  engineer,  to  which 
attention  is  respectfully  invited. 

No  further  survey  is  required.  The  probable  cost  of  improvement 
can  be  easily  determined  from  the  data  obtained  in  this  examination. 

Respectfully  submitted. 

James  B.  Qihnn, 
Major  J  Corp%  of  Engineer $. 

Brig.  Gen.  W.  P.  Cbaighill, 

Chief  of  Engineers  J  U.  8.  A. 

(Through  the  Division  Engineer.) 
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[Third  indonement.] 

U.  S.  Engineer  Office,  Southwest  Division, 

8U  LotiiSj  Mo.y  January  28,  IS^' 

Respectfully  forwarded  to  the  Chief  of  Eugiueers,  U.  S.  A.,  con- 
ring  in  the  views  of  the  district  officer,  and  recommending  that ;: 
project  for  removing  snags,  stumps,  and  trees  be  approved,  provk- 
the  obstructing  bridges  be  also  properly  modified  by  their  owners,  j- 
to  render  them  unobstructive  to  navigation. 

J.  W.  Barlow, 
Colonel,  Corps  of  Engineers^  Division  Engiwtf 


REPORT  OF  MR.   P.   H.  THOMSON,  ASSISTANT  SNGINBKR. 

Plaqueminb,  La.,  Augiui  IS,  l>' 

Major:  I  have  the  honor  to  submit  the  following  report  of  an  examiDat:><- < 
Bayou  GroHsetete,  Louisiana: 

Bayou  Grossotete  is  one  of  the  channels  formed  ftom  Bayoa  Fordoohe  by  whitii^ 
the  drainage  of  the  parish  of  Pointe  Coupee  is  carried  to  Grand  River. 

In  the  pari.sh  of  Pointe  Coupee  are  located  the  largest  levees  in  the  State. 

It  is  a  nne  stream,  from  80  to  100  feet  in  width  at  low  tide,  and  has  an  average  tr  t 
at  that  stage  of  10  feet 

The  banks  are  high,  reaching  in  the  upper  portion  an  elevation  of  20  feet  si  | 
low  water,  and  gradually  becoming  lower  until  at  the  Junction  with  Bayou  Pl^^l 
mine  the  elevation  is  9  feet. 

The  junction  with  Bayou  Plaquemine  is  at  Indian  Village,  about  9  miles  froa'' 
Mississippi  River. 

The  distance  from  Livonia,  on  Bayou  Fordoche,  which  is  the  head  of  nsTiga'^'^ 
to  the  junction  with  Bayou  Plaquemine  is  30  miles. 

OBSTRUCTIONS. 

J 

Ascending  the  stream  from  the  junction  to  the  mouth  of  Bayon  Choctaw,  u 
width  is  about  400  feet  and  the  depth  from  20  to  40  feet.  , 

For  a  distance  of  2^  miles  above  the  Choctaw  the  bayou  is  badly  obstructw 
overhanging  timber  trees  which  were  placed  during  the  war  to  prevent  the  pa^| 
of  gunboats,  logs  which  were  washed  in  by  the  Morganza  Crevasse,  and  Baud  ^ 
which  have  formed  around  the  obstructions. 

During  low  water  the  depth  over  these  bars  is  only  a  few  inches. 

At  intervals  of  a  few  miles  trees  have  been  washed  into  the  bayoa,  and  the^. 
many  stumps  which  should  be  removed.  These  are  especially  notable  at  the  b«' 
view  and  Trinity  plantations,  just  below  Rosedale.  ^ 

Another  serious  obstacle  is  found  in  the  bridges,  of  which  there  are  four  ^-^ 
the  bayou,  all  of  which  must  be  entirely  rebuilt  or  removed  to  open  the  bay<'° 
navigation.  ^.^ 

Ascending  the  stream  the  first  is  found  about  8  miles  below  Rosedale.  ^r. 
known  as  Young's  bridge,  and  is  a  flimsy  trestle,  rotten,  with  no  drawspao  ao' 
opening  larger  than  16  feet. 

The  Texas  and  Pacific  Railway  crosses  the  Grossetete  at  Grossetete  Statiou. 

This  bridge  has  a  drawspan  of  24  feet,  but  as  the  line  crosses  the  bajoti  ft^ 
angle  of  60°  the  available  opening  does  not  exceed  12  feet,  and  this  only  lor'*- 
not  more  than  60  feet  in  length.  / 

Immediately  above  the  bridge  are  the  piles  which  formed  the  foundation  ^^ 
former  highway  bridge,  and  as  the  piles  have  been  cutoff  just  above  ^^w  water .-_ 
constitute  a  very  serious  obstruction,  as  a  rise  of  a  few  feet  would  render  v 
invisible. 

At  Rosedale  the  Louisiana  Central  Railroad  (formerly  known  as  the  Bat^n 

erf? 


and  Grossetete  Railroad)  crosses  upon  a  trestle  which  has  no  opening  of  any  ^^^, 
the  passage  of  vessels,  and  the  bridge  has  been  patched  so  often  as  to  be  ^  P^^^ 


network  of  piles.  At  the  Barrow  plantation,  6  miles  above  Rosedale,  iB  ^^ 
trestle  bridge  of  the  same  character  as  the  one  at  Young's,  and  it  should  be  eovu^ 
removed.  -  . ,  ^ 

There  is  a  levee  on  the  west  bank  of  the  bayou  for  its  entire  length,  whicQ  ^ 
intended  to  guard  against  the  water  which  might  come  from  crevasses  od 
Mississippi  River  front. 


J 
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'When  crevasseB  have  occurred  in  this  levee,  causing  the  current  to  flow  directly 
across  the  stream,  some  large  trees  have  heen  deposited  which  will  have  to  be 
removed. 

The  country  on  either  side  of  Bayou  Groasetete  is  densely  settled;  the  lands  are 
very  fertile  and  under  a  high  state  of  cultivation. 

The  tra<le  of  this  country  was  formerly  by  Bayou  Plaquemine,  but  since  the  latter 
stream  has  been  closed  it  has  been  at  the  mercy  of  the  railroads,  which  charge  twice 
as  much  as  to  similar  points  where  water  communication  exists. 

The  completion  of  the  lock  at  Plaquemine  would  open  a  communication  for  all  the 
trade  of  the  bayou. 

I  consider  this  stream  as  eminently  worthy  of  improvement.    •    •    • 

No  further  survey  is  necessary. 

COMMBRCIAL  STATISTICS. 

The  navigation  of  Bayou  Grossetete  was  rendered  possible  on  account  of  the  recent 
dredging  of  Bayou  Plaquemine.  A  steamboat  with  two  barges  has  been  making 
regular  trips  in  the  Grossetete  for  the  first  time  since  the  building  of  the  dam  in 
Bayou  Plaquemine,  many  years  ago. 

During  the  fiscal  year  ending  June  30,  1896,  the  boat  made  76  trips,  bringing  a 
total  in  lumber,  cattle,  cotton,  cotton  seed,  com,  and  wood,  of  5,175  tons,  valued  at 
$16,150,  bringing  back  from  Plaquemine  304  tons  of  merchandise,  valued  at  $12,160, 
making  a  total  of  $28,310. 

Owing  to  the  many  obstructions  detailed  above,  the  navigation  has  been  difficult 
and  limited.  Their  removal  will  result  in  the  employment  of  other  steamers,  and 
lower  rates  of  transportation  will  prevail. 

Respectfully  submitted. 

P.  H.  Thoicson,  AiHatani  JBngim^ir. 

Miy.  Jamks  B.  Quinn, 

Corp9  of  Engineers,  U,  8,  A. 


S  19. 

SURVEY  OP  BAYOU  TECHE  FROM  ST.  MARTINVILLE  TO  PORT 

BARRE,  LOUISIANA. 

[Printed  in  Honae  Doo.  No.  00,  Fiffcy-flfth  Gongreea,  first  session.] 
OFFIOE  OF  THE  GHIEF  OF  ENGINEERS, 

United  States  Army, 
.  Washingtofij  D.  0.,  June  llj  1897. 

Sir:  I  have  tbe  hoDor  to  submit  the  accompanying  copy  of  report, 
dated  May  7, 1897,  with  map,*  by  Maj.  James  B.  Qainn,  Corps  of  Engi- 
neers, concerning  a  survey  of  Bayou  Teche  from  St.  Martinville  to 
Port  Barre,  La.,  called  for  by  the  provisions  of  the  river  and  harbor 
act  of  June  3, 1896. 

The  plan  of  improvement  proi)osed  provides  for  securing  a  6-foot 
navigation  between  St.  Martinville  and  Port  Barre  by  the  construction 
of  two  locks  in  the  Teche,  one  to  be  located  below  St.  Martinville  and 
the  other  below  the  mouth  of  Bayou  Fusileer,  and  contemplates  certain 
other  constructions  and  dredging.    The  cost  is  estimated  at  $245,086. 

In  forwarding  the  report  to  this  office  the  division  engineer,  Ool. 
.  W.  Barlow,  Corps  of  Engineers,  stated  as  follows: 

The  magnitude  of  the  oommerce  which  depends  npon  the  navigation  of  the  Teche 
for  an  ouuet  jastifles  a  reasonable  expenditure  for  the  improvement  of  this  stream. 
I  therefore  concur  in  the  opinion  of  the  district  engineer  that,  to  the  extent  indi- 
cated, the  Bayou  Teohe  is  worthy  of  improvement. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Oen.^  Chief  of  Engineers^  U.  8.  Army, 
Hon.  B.  A.  Algeb, 

Secretary  of  War. 

*  Not  reprinted.    Printed  in  House  Doc.  No.  69,  Fifty-fifth  Congress,  first  session. 
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report  of  maj.  james  b.  quinn,  corps  of  £naine£ss. 

United  States  Engii^eeb  Office, 

New  Orleans,  La.j  May  7,  1897. 

General:  In  obedience  to  the  instructions  contained  in  letter  fr^c 
your  office  dated  November  4, 189G,  1  bave  the  honor  to  rei>ort  as  t 
lows  concerning  the  survey  of  Bayou  Teche  from  St.  Martinville  " 
Port  Barre,  La. 

This  survey  was  commenced  February  5,  1897,  and  the  plotting  a: 
office  work  was  finished  April  30, 1897.  The  report  of  Mr.  J.  Li,  Brow 
lee.  United  States  assistant  engineer,  who  made  the  survey,  is  apfiende- 
hereto. 

Several  preceding  surveys  and  examinations  of  this  part  of  Bap : 
Teche  had  been  made,  and  accordingly  the  present  survey  ^vas  confio^ 
to  such  investigations  as  were  considered  necessary  to  determine  wLii:. 
if  any,  changes  had  occurred. 

No  noteworthy  changes  relative  to  the  shoaling  of  the  bayou  wen? 
observed,  and,  aside  from  the  growth  of  bushes  and  trees  obstructirz 
the  stream,  the  conditions  were  practically  the  same  as  were  existic: 
at  the  time  of  the  survey  by  Mr.  H.  0.  Collins  in  1882  and  1883  (Kcik:: 
of  the  Chief  of  Engineers,  1883,  page  1113)  and  of  that  of  Lieut.  O.T 
Crosby,  Corps  of  Engineers,  United  States  Army  (Report  of  Chief  it 
Engineers  for  1889,  page  1518). 

The  bayou  seems  to  be  capable  of  improvement  by  means  of  loi^ 
and  dams  so  as  to  ailbrd  slack -water  navigation  the  year  round*  Pur 
ing  high  water  in  the  Courtablcau  it  is  navigable  to  Port  Barre  i*: 
boats  drawing  G  feet,  and  it  was  thought  that,  possibly,  by  building  i 
lock  and  dam  across  the  Courtableau  below  Port  Barre,  this  stage  ><i 
water  might  be  maintained  in  Bayou  Teche,  but  the  low- water  discharge 
of  the  Courtableau  would  not  be  sufficient  to  maintain  the  necessan 
depth  witiiout  the  interposition  of  locks  in  the  Teche;  and,  since  tbf 
water  supply  of  the  Teche  from  other  sources  seems  to  be  sufiicient  t*' 
supply  the  required  depth  without  depending  upon  that  fnruished  bj 
the  Courtableau,  the  construction  of  the  contemplated  lock  and  dam  b 
Courtableau  was  abandoned,  and  the  project  for  two  locks  of  8^  fert 
lift  each  in  Bayou  Teche  adhered  to. 

The  location  of  these  locks  does  not  materially  differ  from  that 
recommended  in  former  reports,  i.  e.,  one  about  3  miles  below  St^  Mar- 
tin ville  and  the  other  just  below  the  mouth  of  Bayou  Fusileer;  some 
dredging  in  the  vicinity  of  Port  Barre;  and  the  construction  of  a  guard 
lock  at  Port  Barre  to  prevent  the  waste  into  Bayou  Courtableau.  l>Qr 
ing  high  water  in  the  Courtableau  this  guard  gate  would  remain  open 
and  give  communication  by  water  transportation  between  points  ob 
the  Courtableau  and  the  Teche. 

At  present  the  Courtableau  is  entirely  cut  off  from  communicatiun 
with  New  Orleans  by  reason  of  a  raft  having  formed  at  its  lower  end 
which  completely  obstructs  navigation,  and  is  liable  to  continue  so  for 
some  time  unless  the  efforts  to  remove  it,  at  present  under  way,  prove 
successful.  It  is,  therefore,  a  matter  of  consideration,  in  the  proposed 
improvement  to  the  Teche,  whether  the  improvement  of  the  Courta- 
bleau should  not  be  considered  with  it;  because,  if  the  maintenane^ 
of  the  natural  outlet  into  the  Atchafalaya  is  not  feasible,  a  diversion 
into  the  Teche  may  be  necessary.  The  existence  of  the  necessary 
locks  in  the  Teche  would  make  the  navigation  of  the  Courtableau  at 
all  seasons  feasible,  by  the  construction  of  a  dam  without  a  lock  jast 
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"below  Port  Barre,  an  arrangement  that  would  greatly  benefit  the  navi- 
gation of  the  Teche  at  the  same  time. 

By  building  the  locks  of  concrete  and  using  timber  gates,  each  lock 
is  estimated  to  cost  $74,543.  The  other  constructions,  such  as  guard 
^ate  nt  Port  Barre,  dams  in  canal  from  Spanish  Lake,  dredging,  etc., 
\«^ould  bring  the  total  cost  of  the  improvement  to  secure  6-foot  naviga- 
tion between  St.  Martinville  and  Port  Barre  to  $245,086. 

The  inii)rovement  is  certainly  feasible,  and  in  order  to  secure  the 
necessary  evidence  as  to  the  advisability  of  the  improvement,  I  requested 
the  difl'erent  parties  interested  to  provide  me  with  some  argument  in 
the  shape  of  probable  benefits  to  commerce.  I  append  a  letter  from 
Mr.  King  on  this  subject,  to  which  attention  is  respectfully  invited.  He 
finds  that  the  commerce  directly  interested  has  an  annual  value  of 
$26,820,479.95,  and  that  the  total  directly  and  indirectly  interested 
amounts  to  $40,820,470.95.  It  is  estimated  by  him  that  the  improve- 
ment would  be  instrumental  in  increasing  the  amount  of  produce  of 
the  country  interested  from  four  to  ten  fold. 

I  am,  therefore,  of  the  opinion  that,  to  the  extent  indicated,  the 
bayou  is  worthy  of  improvement,  and  that  it  would  be  justified  by  the 
interests  of  the  commerce  involved. 

Very  respectfully,  your  obedient  servant, 

James  B.  Quinn, 
Major y  Corps  of  Engineers. 
Brig.  Gen.  John  M.  W-ilson, 

Chief  of  Engineers^  U.  8.  A. 

(Through  the  Division  Engineer.) 

(First  indoreement.] 

U.  S.  Engineeb  Office,  Southwest  Division, 

St  LouiSj  Mo,j  May  14, 1897. 

EespectfuUy  forwarded  to  the  Chief  of  Engineers,  United  States 
Army. 

The  magnitude  of  the  commerce  which  depends  upon  the  navigation 
of  the  Teche  for  an  outlet  justifies  a  reasonable  expenditure  for  the 
improvement  of  this  stream.  I  therefore  concur  in  the  opinion  of  the 
district  engineer  that,  to  the  extent  indicated,  the  Bayou  Teche  is 
worthy  of  improvement. 

J.  W.  BASLOWy 

Oolonely  Corps  of  Engineers^  Division  Engineer. 


REPORT  OF  MR.  J.   L.   BROWNLBB,   ASSISTAlTr  SNGINRER. 

New  Orleans,  La.,  April  SO,  1S97, 

Ma«ior:  I  have  the  honor  to  submit  the  following  report  on  the  survey  of  Bayou 
Teche,  Louisiana,  from  Port  Barre  to  St.  Martinville,  La. 

The  surveying  party,  couHiHtin^  of  one  anHiatant  engineer,  one  transitman,  one 
recorder,  one  leadsman,  and  two  boatmen,  arrived  at  Port  Barre,  La.,  February  1, 
1897.  A  small  house  boat  having  been  engaged  for  quartering  the  surveying  party, 
all  supplies  were  placed  aboard  and  the  work  commenced. 

General  description, — Bayou  Teche  has  its  origin  at  Port  Barre,  La.,  being,  at  high- 
water  season,  a  run-out  bayou  from  Bayou  Courtableau.  At  the  time  of  the  survev 
there  was  an  average  depth  of  water  of  6  feet  in  Bayou  Teche,  on  account  of  high 
water  in  Bayou  Courtableau,  but  this  stage  of  water  only  lasts  from  three  to  four 
months  at  best,  and  even  during  that  time  it  is  irregular.  During  the  low-water 
Hcason  Bayou  Teche  is  practically  dry  down  as  far  as  Amaudville.  At  Arnaudville 
it  receives  a  supply  of  water  from  Bayou  Fusileer,  but  this  supply,  being  limited,  does 
not  furDish  navigation,  so  that  during  the  dry  season  Bayou  Teche  is  not  navigable 
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even  for  small  craft  above  Breauz  Bridge,  about  14  miles  above  St.  Martinville,  La. 
At  Breaux  Bridge  the  effects  of  the  tide  water  give  a  navigable  depth  of  from  3  to 
4  feet  down  to  St.  Martinville,  excepting  in  case  of  northers,  when  the  water  is 
driven  out. 

Bayou  Teche  flows  through  one  of  the  most  fertile  and  thickly  populated  districts 
of  Louisiana.  All  of  the  products  have  to  be  hauled  to  and  the  supplies  hauled  from 
the  railroad,  a  distance  varying  from  6  to  15  miles. 

Surveff, — A  line  of  levels  and  a  stadia  line  were  run  from  Port  Barre  to  St.  Martin- 
ville. All  bridges,  the  public  road,  and  the  principal  houses  were  located,  and  373 
cross  sections  of  the  bayou  were  taken.  Witu  a  view  to  the  improvement  of  Bayou 
Teche,  an  examination  was  made  of  Bayou  Fusileer,  Bayou  Torteau,  and  Spanish  Lake. 

The  field  work  of  the  survey  was  completed  February  13,  1897. 

It  was  found  that  the  distance  from  St.  Martinville  to  Port  Barre  was  255,010  feet, 
or  48.3  mileSy  and  the  difference  in  the  elevation  of  the  bottom  of  the  bayou  was  17.36 
feet,  or  an  average  fall  of  0.36  of  a  foot  per  mile. 

The  survey  was  plotted  on  scale  of  400  feet  to  1  inch. 

Improvement. — After  a  careful  study  of  the  profile  of  the  bayou,  together  with  an 
examination  of  the  streams  furnishing  it  water  during  the  dry  season,  it  was  found 
that  by  placing  two  locks,  each  with  a  lift  of  8.5  feet,  one  about  3  miles  below  St. 
Martinville  and  the  other  below  the  mouth  of  Bayou  Fusileer,  near  Amaudville, 
together  with  the  necessary  dredging  and  clearing,  a  navigable  depth  of  6  feet  could 
be  maintained  during  the  entire  year  up  to  Port  Barre,  La. 

Locks  No9, 1  and  2, — Look  No.  1  should  be  located  at  or  near  Keystone  Plantation, 
about  3  miles  below  St.  Martinville.  This  location  is  chosen  on  account  of  the  ample 
water  supply  to  be  obtained  from  Spanish  Lake.  Spanish  Lake  is  situated  about 
1\  miles  back  from  the  bayou.  It  has  an  area  of  about  12  square  miles,  with  a  depth 
ranging  from  2^  to  16  feet.  Mean  low  water  in  the  lake  is  16  feet  above  mean  low 
water  of  the  bayou.    This  lake  could  be  lowered  without  injury  to  anyone. 

The  pool  formed  by  Lock  No.  1  would  be  approximately  33  miles  long,  and  itn  only 
water  supply  would  during  extreme  dry  seasons  comd  from  the  overflow  and  waste 
from  Lock  No.  2. 

From  observations  of  discharge  taken  in  1886  by  Lieut.  O.  T.  Crosby,  Corps  of  Engi- 
neers, U.  S.  A.  (see  Chief  of  Engineers'  Report  for  1886,  Part  II,  i>.  1251),  it  was  found 
that  during  the  low- water  season  Bayou  Teche,  near  St.  Martinville,  gave  a  daily 
discharge  of  2,790,720  cubic  feet  of  water.  This  supply  comes  almost  entirely  from 
Bayou  Fusileer.  Bayou  Fusileer  drains  a  large  section  of  country  south  of  Bayou 
Teche,  receiving  its  supply  of  water  from  the  numerous  swamps  and  marshes  in  this 
region.  As  this  bayou  would  be  the  only  available  wat-er  supply  for  Look  No.  2,  the 
look  should  be  situated  just  below  the  mouth  of  the  bayou. 

The  pool  formed  by  Lock  No.  2  would  be  about  18  miles  long. 

Adopting  the  data  used  by  Lieutenant  Crosby  as  to  seepage,  leakage,  and  evapo- 
ration, we  have  the  following  tables : 

Lock  No,  £,  pool  18  miUs  long. 

Cubic  feet. 

Lockage  (222  by  50  by  81)  ten  times  per  day 943,500 

Leakage 1,132,200 

Increased  seepage 150,480 

Evaporation 15,060 

Daily  waste 2,241,260 

Supply 2,790,720 

Daily  excess  of  supply  over  waste  for  pool 549,460 

Lock  No.  If  pool  SS  miles  long. 

Lockage  (222  by  50  by  8i)  ten  times  per  day 943,500 

Leakage 1,  132,200 

Seepage 41,368,800 

Evaporation ^ 43,560 

Waste 43,488,060 

Supply. 

Cable  feet. 

Lockage  from  Lock  No.  2 943.500 

Leakage  from  Lock  No.  2 1, 132, 200 

Surplus  from  Lock  No.  2 549,460 

2,625,160 

Daily  deficiency 40,862,900 
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To  supply  thin  deficiency  Spanigh  Lake  would  hare  to  be  lowered  0.13  of  a  foot 
per  day.  As  the  lowering  of  the  lake  1  foot  would  give  334,640,800  cubic  feet  of 
water,  it  will  be  seen  that  even  with  the  liberal  estimate  for  waste  it  would  supply 
the  pool  for  over  thirty  days,  supposing  a  drought  should  cut  off  all  other  resources 
for  that  time.  To  secure  this  supplv  a  canal  50  feet  wide  and  6  feet  deep  should  be 
conHtructed,  with  flood  gates  at  the  lake  end  to  control  the  supply.  The  ditch,  with 
necessary  slope,^  would  require  the  removal  of  50,000  cubic  yards  of  material. 

The  pool  formed  by  Lock  No.  2  would  give  a  navigable  depth  to  within  5  miles  of 
Port  Barre.  To  extend  the  6-foot  depth  to  Port  Barre  would  require  the  removal 
of  300,000  cubic  yards  of  material.  To  give  navigation  between  Bayou  Teche  and 
Bayou  Courtableau  during  high- water  season,  ana  to  prevent  tho  backwater  from 
funningfrom  Bayou  Teche  into  Bayou  Courtableau,  lock  gates  should  be  constructed 
at  Port  Barre.  As  they  would  bo  used  only  as  guard  gates,  kept  closed  during  low- 
water  season  and  kept  open  during  high  water,  the  gates  and  abutments  could  be 
constmoted  of  wood,  and  the  cost  would  not  exceed  ^,000. 

E$timate$. 

Locks  Nos.  1  and  2.    Look  chamber,  222  by  50  feet,  with  an  8.5-foot  lift,  built  of 
concrete,  pile  foundation,  wooden  gates : 
Material — 

4,400  cubic  yards  concrete,  at  $8 - $35,200 

2,280  piling,  30  feet,  for  foundation,  at  $4 9,120 

700  linear  teet  sheet  piling,  at  $3 2,100 

4  gates,  at  $2,000 8,000 

16,500  cubic  yards  excavation — foundation,  etc. — at  20  cents 3, 300 

Flood  gates  with  iron  wickets 5, 000 

Paving  slopes,  7,000  square  yards 2,100 

15  per  cent  for  incidentals,  eto.,  cost  of  excavating,  etc 9, 723 

Total  cost  of  one  lock 74,543 

Two  locks,  at  $74,543  each 149,086 

Canal  and  flood  gates  to  control  supply  of  water  fh>m  Spanish  Lake — 

50,000  cubic  yards  excavation,  at  20  cents $10, 000 

Dams  with  iron  wickets 5,000 

15,000 

Clearing  and  snagging 10,000 

Dredging  near  Port  Barre,  300,000  cubic  yards,  at  12  cents 36, 000 

Guard  ^ates  at  Port  Barre 5,000 

Inspection,  etc 30,000 

Total 245,086 

Maps*  of  the  survey,  profile*  of  the  bayou, and  cross  sections,*  showing  proposed 
location  of  looks,  accompany  this  report. 

I  was  ably  assisted  on  the  survey  by  E.  Yedeler,  transitman,  and  B.  F.  Granger, 
recorder. 

Very  respectfully,  your  obedient  servant, 

J.  L.  Brownlbe,  Auistant  Engineer. 
Mi^.  Jambs  B.  Quinn, 

Corpe  of  Engineers,  U,  S,  A, 

COMMRRCIAL   STATISTICS   CONNECTED    WITH   THE   IMPROVEMBITT  OP   BAYOU    TECHE, 

LOUISIANA. 

[Collected  by  Mr.  B.  T.  King  on  Acoonnt  of  the  police  Jnriee  of  the  dlilbrent  pwishee  interested  in  this 

improTement.] 

LETTER  OF  MR.  B.   T.   KING. 

New  Iberia,  February  3, 1896, 

Gemtlemen  :  Bein^  appointed  by  your  honorable  body  to  take  the  statistics  of  the 
commerce  of  the  parish  of  Iberia,  State  of  Louisiana,  I  beg  leave  to  inform  yon  that 
I  have  completed  the  work  you  appointed  me  to  do,  and  submit  to  you  my  tabulated 
report,  giving  the  names  and  amount  shipped  by  each,  also  a  tabulated  report  of 
what  has  been  received  as  an  estimate  of  tne  balance  of  our  imports.  You  will  see, 
by  an  examination  of  the  report,  that  we  have  received  or  imported  more  than  we 
have  shipped.  This  may  look  ba<l,  but  if  you  will  look  around  and  see  the  improve- 
ments going  on  in  the  towns,  villages,  and  all  over  the  parish-^costly  central  sugar 

*  Not  printed. 
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factories  bein^  put  up  and  all  the  others  being  improved  by  patting  up  ne^w  and 
expensive  macninery  for  the  manufacture  of  sugar,  the  new,  and  some  of  theiu  €M>stIy , 
buildings  going  up  in  our  towns,  the  land  being  fenced  up  and  put  in  cultivation  — yon 
will  not  find  it  strange.  It  either  proves  that  foreign  capital  is  being  invested  or 
that  the  banks  and  commission  merchants  are  helping  oar  i>eople  develop  the  rich 
resources  of  our  country. 

These  statistics  make  a  very  fair  showing — more  than  doable  what  they  were  ten 
years  ago,  although  it  is  well  known  last  year  was  a  bad  one  for  sugiCk'  cane.  Owing 
to  the  drought  during  July,  August,  and  September,  when  the  sugar  cane  uiakes  its 
principal  growth,  it  was  cat  short  at  least  one-third.  With  proper  enooarAgement 
by  the  National  Government  and  the  improvement  of  the  navigation  of  the  B«yoa 
Teche,  the  opening  and  locking  the  Bayou  Plaquemine  and  improvement  of  the  navi- 
gation connected  therewith,  the  protection  of  oar  people  from  the  floods  of  the  Mis- 
sissippi River,  either  through  the  Atohafalaya  River  or  breaks  in  the  levees,  onr 
people  can  and  will,  within  a  few  years,  produce  four  times  as  much  sugar  as  they 
did  last  year,  and  in  course  of  time  ten  times  as  much,  for  oar  resources  are  nothing 
like  developed.  Surely  this  showing,  with  the  three  other  parishes  of  the  TeehOy  will 
be  ample  justification  for  the  small  appropriation  asked. 

I  wish  you  to  give  this  report  a  careful  examination,  and  if  you  find  any  mistakes 
or  want  any  corrections  made  call  my  attention  to  them  and  I  will  cheerfully  correct 
them.    It  lias  been  my  intention  to  make  them  as  coirect  as  possible,  and  wi^  you 
to  certify  to  the  same.  ' 
Respectfully, 

£.  T.  KiMO. 

Police  Jury, 

Parish  of  IheriOf  Lom 

EocpcrU, 

17  sugar  factories,  38,837,120  pounds  sugar,  at  3^  oenta $1, 132, 206. 40 

17  sugar  factories,  6,874,500  barrels  molasses,  at  $8 549, 960. 00 

8  rice  factories,  7,326  sacks,  at  $3 21,978.00 

10  cotton  gins,  7,095  bales,  at  $38.50 273,157.50 

10  cotton  seed,  4,100  tons,  at$6 24,600.00 

4  sawmills.  25,100,125  feet,  at  $11 276,101.75 

5  shingle  mills,  81,500,000  M,  at$1.50 122,250.00 

Sugar  cane  shipped,  26,665  tons,  at  $3 79,969.00 

Merchants  shipped  eggs,  203,405  dozen,  at  10  cents 20, 340. 50 

Merchants  shipped  poultry,  1,545  dozen,  at  $3 4,635.00 

4  brick  yards,  6,227,000  brick,  at  $6 19,662.00 

1  salt  mine,  602,125  sacks,  at  65  cents 391,381.25 

1  merchant  and  others,  7,401  hides,  at$l 7,401.00 

2  foundries  and  workshops,  value 45,775.00 

2  ice  and  bottling  factories,  value 5,560.00 

1  cotton-seed  oil  mill,  value 46,100.00 

Escertents  moss,  etc.,  value 26,260.00 

Total  exports 8,247,363.40 

ImporU, 

[Partly  coBMlidsted  snd  estimsted.] 

Factories,  mills,  steamboats,  etc $142,490.00 

Machinery,  tools,  and  implements 402,210.00 

Lumber  in  logs,  43,120,000  feet,  at  $6 258,720.00 

Mules  and  horses,  1,956,  at  $125 244,500.00 

Dry  goods,  furniture,  drugs,  andmedicine 841,265.40 

Groceries,  liquors,  hardware,  and  farm  implements 1, 583, 930. 95 

Total  commerce 6,720,479.55 

Total  commerce  for  St.  Mary  Parish 12,100,000.00 

St.  Martin  Parish,  total  commerce 4, 500, 000. 00 

St.  Landry  Parish,  Bayous  Teche  and  Courtableau 3, 500, 000. 00 

Total  commerce  directly  interested 26,820,479.95 

Indirectly  interested: 

Vermilion  Parish,  total  commerce 5,000, 000.00 

Lafayette  Parish,  total  commerce 4,500,000.00 

St.  Landry  Parish 4,500,000.00 

Grand  total 40,820,479.95 
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S20. 

SURVEY  OP  SABINE  LAKE,  TEXAS,  WITH  A  VIEW  OF  OBTAINING 
THROUGH  SAID  LAKE  A  SHIP  CHANNEL  OP  SUFFICIENT  WIDTH  AND 
DEPTH  FOR  THE  PURPOSE  OF  NAVIGATION  FROM  SABINE  PASS  TO 
THE  MOUTHS  OF  THE  NECHES  AND  SABINE  RIVERS. 

[Printed  in  House  Doo.  If o.  289,  Fifty-fonrth  Congress,  second  session.] 

Office  of  tbee  Ohief  of  Engineers, 

United  States  Army, 
Washington^  D.  C.j  February  11  j  1897. 

Sib:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  February  3, 1897,  by  Maj.  James  B.  Quinn,  Corps  of  Eugineers, 
of  the  results  of  a  survey  of  Sabine  Lake,  Texas,  with  a  view  of  obtain- 
ing through  said  lake  a  ship  channel  of  sufficient  width  and  depth  for 
the  purpose  of  navigation  from  Sabine  Pass  to  the  mouths  of  the  Neches 
and  Sabine  rivers,  made  to  comply  with  the  provisions  of  the  river  and 
harbor  act  of  June  3, 1896. 

It  is  estimated  that  a  channel  25  feet  deep  with  bottom  width  of  100 
feet  through  the  lake  would  cost  $4,117,800.  To  obtain  a  channel  of 
similar  width  having  a  depth  of  12  feet  would  cost  $2,900,000.  The 
work  of  securing  eitlier  of  these  channel  dimensions  involves  dredging 
and  construction  of  guard  locks  and  revetments.  An  8-foot  clinnnel 
depth  with  bottom  width  of  15()  feet,  requiring  dredging  and  revetment 
construction,  would  cost  $550,000,  and  could  be  mainbiined  by  an 
expenditure  of  $20,000  per  year.  An  estimate  of  $20,000  is  also  sub- 
mitted as  the  cost  of  securing  a  channel  6  feet  deep. 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brip.  Oen.j  Ohief  of  Engineers^  U.  8.  Army. 

Hon.  Daniel  S.  Lamont,* 

Secretary  of  War. 


bepobt  of  maj.  james  b.  quinn,  oobps  of  engineebs. 

United  States  Enginbeb  Offioe, 

New  Orlea/tMy  La.j  February  5, 1897. 

Gbnebal  :  In  obedience  to  instructions  contained  in  letter  from  your 
office  under  date  of  November  4, 1896,  authorizing  survey  of  *<  Sabine 
Lake,  Texas,  with  a  view  of  obtaining  through  said  lake  a  ship  channel 
of  sufficient  width  and  depth  for  the  purpose  of  navigation  from  Sabine 
Pass  to  the  mouth  of  the  Neches  and  Sabine  rivers,"  I  have  the  honor 
to  report  that  the  survey  was  completed  January  28, 1897. 

The  survey  party  was  under  the  command  of  Mr.  J.  L.  Brownlee, 
United  States  assistant  engineer,  and  consisted  of  2  transitmen,  1 
recorder,  1  pilot  of  launch,  1  leadsman,  and  4  boatmen. 

The  survey  was  commenced  November  24, 1896,  and  the  iield  work 
completed  January  23, 1897. 

LOCATION  AND  DBSCBIPTION  OF  SABINE  LAKE. 

Sabine  Lake  is  situated  at  the  head  of  Sabine  Pass,  about  7  miles 
Irom  the  Gulf  of  Mexico.  The  Sabine  and  Neches  rivers  flow  into  the 
north  end  of  the  lake,  but  it  is,  strictly  speaking,  a  tidal  lake.  It  is 
about  16  miles  long  and  varies  in  width  from  4J  miles  at  the  south  end 
to  7  miles  at  the  north  end,  and  has  an  area  of  about  100  square  miles. 
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The  land  along 'the  shore  on  the  Texas  side,  from  Sabine  Pass  to  the 
mouth  of  the  Neches  River,  is  a  low  prairie  and  in  some  places  marshy. 
Its  general  elevation  along  the  lake  shore  varies  from  2  to  4  feet  above 
mean  low  water  of  the  Gulf,  excepting  a  narrow  ridge,  which  has  an  ele- 
vation as  high  as  6.4  feet  above  mean  low  water.  Between  the  jS'eches 
and  the  Sabine  rivers  the  land  is  low  and  marshy.  From  Sabine  Kiver 
to  Johnsons  Bayou,  on  the  Louisiana  side  of  the  lake,  the  land  is  low, 
but  some  good  farming  land.  Johnsons  Bayou  is  the  water  oatlet — 
in  fact,  the  only  outlet — for  the  produce  of  a  rather  thickly  settled  and 
fertile  country.  It  has  a  least  depth  of  12  feet,  but  over  the  bar  at  the 
mouth  there  is  but  2J  feet.  An  expenditure  of  $2,500  would  give  a 
depth  of  6  feet  into  the  bayou.  From  Johnsons  Bayou  to  Sabiue  Pass 
it  is  a  low  and  marshy  country  and  is  used  only  for  grazing. 

TBIANGULATION. 

To  cover  this  large  area  seven  triangulation  stations  were  bnilt.  A 
base  line  33,370  feet  long  was  measured  between  two  of  these  stations 
Four  sets  of  angles  were  read  and  adjusted. 

LEVELS. 

m 

A  line  of  levels  was  run  from  the  Oovernment  bench  mark  at  Sabine 
Pass  to  the  mouth  of  the  Neches  River,  a  distance  of  about  20  miles, 
and  tide  gauges  established  and  read  at  the  head  of  the  pass,  at  Port 
Artiiur  (about  half  way  up  the  lake),  and  at  the  month  of  the  Neches 
Eiver. 

SOUNDINGS. 

The  lines  of  soundings  located  aggregated  about  166  miles.  They 
were  located  by  two  angles  read  on  shoreuand  are  reduced  to  mean  low 
water.  The  soundings  were  taken  with  a  sounding  pole,  from  the 
naphtha  launch,  the  launch  running  at  a  speed  of  about  5  miles  an 
hour.  The  system  of  signaling  was  the  same  as  used  on  the  surveys 
at  Sabine  Pass. 

The  shore  line,  of  which  there  was  about  53  miles,  was  located  in 
same  manner  as  soundings. 

It  was  found  that  the  water  in  the  lake  varied  in  depth  from  5  to  8 
feet,  the  shoalest  water  being  on  Blue  Buck  Bar.  In  1895  the  Sabine 
River  Bar  was  dredged  out  by  the  Government  dredge,  and  it  was 
found  that  this  cut  was  still  in  good  condition.  The  Government 
dredge  also  started  on  a  cut  across  the  Heches  Bar,  but  funds  were 
exhausted  before  the  cut  was  completed.  There  is  now  a  depth  of  5 
feet  over  this  bar, 

ESTIMATES. 

Cost  of  a  25-foot  channel^  with  a  bottom  width  of  150  feety  from  deep 
water  in  Sahine  Pass  to  the  Neches  and  Sabine  rivers. — ^To  secure  any 
degree  of  permanence  to  such  a  channel  it  would  require  the  con- 
struction of  a  substantial  revetment  on  each  side  of  the  channel,  and 
as  the  revetment  will  be  the  most  expensive  part  of  the  work,  the 
channel  should  follow  close  to  the  west  shore,  say,  in  about  2  feet  of 
water,  thus  reducing  the  cost  of  the  revetment.  The  revetment  on  the 
east  side  of  the  channel  would  be  to  protect  it  against  the  wash  caused 
by  the  severe  storms  that  sweep  over  the  lake.  It  should  be  very  sub- 
stantial, and  would  cost  about  $20  per  linear  foot.  The  revetment  on 
the  west  side  of  the  channel  would  protect  it  from  the  slight  wash 
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on  that  side,  and  at  the  same  time  retain  the  material  dredged.  As  the 
material  could  then  be  thrown  over  this  revetment,  it  would  reduce  the 
cost  of  dredgiug,  otherwise  the  problem  of  a  dumping  ground  would 
greatly  increase  the  cost  of  dredging.  This  could  be  a  light  revetment, 
and  would  cost  about  910  per  linear  foot. 

To  dredge  this  channel  with  a  bottom  width  of  150  feet  and  a  slope 
of  1  on  1 J  from  the  25-foot  contour  in  Sabine  Pass  to  deep  water  in  the 
Neches  and  Sabine  rivers  would  require  the  removal  of  about  18,000,000 
cubic  yards  of  material.  This  material  is  soft  mud  down  to  about  16 
feet  below  mean  low  water;  from  that  down  is  a  hard  clay,  which  would 
be  difficult  to  dredge.  It  is  thought  that  12.5  cents  per  cubic  yard 
would  be  a  fair  average  price  for  an  estimate. 

1U,000  linear  feet  of  heavy  revetment,  at  $20  per  foot $2, 280, 000 

114,000  linear  feet  of  light  revetment,  at  $10  per  foot 1, 140, 000 

18,000,000  cubic  yards  of  excavation,  at  12.5  cents  per  cubic  yard 2, 250, 000 

10  per  cent  for  contingencies,  etc 567,000 

Total  cost 6,287,000 

In  considering  an  estimate  for  a  25-foot  channel  it  might  be  well  to 
here  call  attention  to  the  Neches  and  Sabine  rivers.  To  benefit  the 
commerce  tributary  to  Sabine  Lake  with  a  channel  of  that  depth,  it 
would  have  to  be  carried  up  to  Beaumont,  on  the  Neches  River  (a  dis- 
tance by  water  of  about  30  miles),  and  on  to  Orange,  on  the  Sabine 
Eiver  (a  distance  by  water  of  about  12  miles).  From  a  personal 
knowledge  of  these  rivers  it  is  known  that  it  would  require  a  consid- 
erable expenditure  to  make  them  navigable  to  the  class  of  vessels  using 
a  25-foot  channel,  but  the  amount  required  could  only  be  estimated  from 
a  survey. 

A  13-foot  channel  with  a  bottom  width  of  150  feet  a/nd  a  slope  of  one  on 
one  and  one-half  from  the  12-foot  contour  in  Sabine  Pa^s  to  deep  water  in 
the  Neches  and  Sabine  rivers, — This  channel  should  follow  the  same  line 
suggested  for  the  25-foot  channel  and  have  the  same  protection,  as 
from  past  experience  it  could  not  be  maintained  without  thorough  pro- 
tection. It  would  require  the  removal  of  about  6,600,000  cubic  yards 
of  material,  and  as  this  would  be  soft  mud,  10  cents  per  cubic  yard  is 
considered  a  safe  price  for  an  estimate. 

108,000  linear  feet  of  heavy  reyetmcut,  at  $20  per  foot $2, 160, 000 

108,000  linear  feet  of  lig[ht  revetment,  at  $10  per  foot 1,080,000 

6,600,000  cubic  yards  ot  excavatioD,  at  10  cents  per  cubic  yard 660,000 

10  per  cent  for  contingencies,  etc 390,000 

Total  cost 1 4,290,000 

An  8  foot  channel  with  a  bottom  width  of  150  feet  and  a  slope  of  one  on 
one  and  one-half  from  the  8  foot  contour  in  Sabine  Pass  to  deep  water  in 
the  Neches  and  Sabine  rivers, — This  channel  should  run  direct  from  the 
head  of  the  pass  to  the  Neches  Eiver,  thence  to  the  Sabine  Eiver.  It 
would,  of  course,  till  up,  but  could  be  maiutainedwith  a  reasonable 
expenditure  annually.  It  would  have  no  revetment,  and  would  require 
the  removal  of  about  1 ,500,000  cubfc  yards  of  material.  At  10  cents  per 
cubic  yard  it  would  cost  about  $150,000. 

There  is  also  submitted  an  estimate  for  a  6-foot  channel.  As  a  chan- 
nel of  that  dei)th  could  be  secured  at  a  reasonable  cost,  it  could  be 
cheaply  maintained,  and  at  the  same  time  would  afford  barge  naviga- 
tion for  lumber  from  the  mills  to  Sabine  Pass.  This  channel  would 
require  the  removal  of  about  200,000  cubic  yards  of  material,  and,  at  10 
cents  per  cubic  yard,  would  cost  about  $20,000, 
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Before  summarizing  these  estimates  it  is  to  be  observed  that  the 
channel  of  greatest  depth  would  cost  a  sum  beyond  what  is  believed  to 
be  reasonable  for  any  object  that  has  been  presented  as  an  ar^nmenl 
for  its  construction,  even  though  the  channel  was  reduced  to  100  feei 
in  width  and  the  light  revetment  omitted,  reducing  the  cost  to  $3,817,800, 
but  I  do  not  believe  that  it  would  be  possible  to  maintain  tbis  channel 
upon  the  shortest  lines  indicated.  It  is  necessary  to  give  access  to  both 
rivers,  and  to  do  this  it  would  have  to  cross  the  Neches,  and  it  would 
inevitably  iiU  up  at  this  point,  and  in  addition  there  is  the  very  obvious 
likelihood  of  the  Neches  River  being  diverted  into  the  channel  and 
pouring  all  its  silt  diiectly  into  the  deep  water  of  Sabine  Pass,  to  the 
manifest  injury  of  the  harbor. 

To  avoid  this  a  guard  lock  would  have  to  be  built  and  maintained  at 
the  point  where  the  channel  would  debouch  in  the  Necbes  Kiver,  and 
this  would  cost  not  less  than  $100,000. 

The  permanence  of  the  entrance  to  Sabine  Harbor  depends  greatly 
upon  the  fact  that  both  the  Sabine  and  Neches  rivers  flow  into  Sabine 
Lake,  and  before  this  water  reaches  the  head  of  Sabine  Pass  it  is  deprived 
of  the  greater  part  of  the  sedimentary  material  in  suspension,  the  lake 
serving  as  an  immense  settling  reservoir. 

This  condition  should  not  be  disturbed,  and  hence  the  necessity  for  % 
guard  lock  at  the  head  of  this  cut  where  it  enters  the  Neches. 

Between  the  Neches  and  Sabine  rivers  a  canal  would  have  to  be  dug, 
and  probably  guard  locks  placed  at  either  end,  since  the  stages  of  these 
two  rivers  could  not  be  depended  upon  to  be  always  alike.  It  would 
be  difficult  to  maintain  such  a  connecting  canal  without  some  such 
arrangement  to  limit  the  deposit  of  silt  within  it,  and  this  arrangeroent 
would  probably  add  another  $200,000  to  the  lowest  estimate,  making 
the  total  $4,117,800,  too  large  a  sum  to  be  considered  with  favor. 

The  12  foot  channel  would  be  open  to  the  same  objections  which  apply 
to  the  25foot  ch<annel. 

If  the  channel  is  reduced  to  100  feet  width  and  the  light  revetment 
omitted,  this  would  cost,  including  the  guard  locks,  $2,900,000,  a  sum 
far  in  excess  of  that  which  the  advantage  of  this  depth  to  navigation 
would  warrant  according  to  present  circumstances. 

The  8  foot  channel  api)ears  to  give  more  promise  of  success  than  any 
of  the  others.  It  can  be  dredged  out  for  $150,000  and  maintained  with 
reasonable  promise  of  success  for  $20,000  per  year.  It  is  possible  that 
for  a  short  distance  in  the  lake  some  revetment  may  be  necessary,  par- 
ticularly at  the  lower  end.  This  revetment  would  cost  $400,000,  but 
since  it  would  contribute  greatly  to  the  permanence  of  the  channel  this 
additional  ex})enditure  is  belived  to  be  essential.  The  total  cost  of 
this  channel  would,  under  these  conditions,  amount  to  $.>50,000,  a  sum 
that  is  certainly  within  the  bounds  of  reasonable  expenditure,  and 
which  is  believed  to  be  not  excessive  for  the  commercial  interests 
involved.    »    »    * 

SUMMARY   OF   REVISED  ESTIMATES. 

Channel  25  feet  deep,  with  bottom  width  of  100  feet $4,  U7,800 

Channel  12  feet  deep,  with  bottom  width  of  KX)  feet 2,900,000 

Channel  8  feet  de<'p,  wi th  bottom  width  of  150  feet 550, 000 

Channel  6  feet  deep  (not  reeommended) 20,000 

Very  respectfully,  your  ob  dient  servant, 

Jambs  B.  Qriim, 
Major  J  Corps  of  Engineers^ 
Brig.  Gen.  W.  P.  Cbaightll, 

Chief  of  Engineers^  U.  8,  -4.. 
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mPBOYEMENT  OF  CERTAIN  BIYEKS  AND  HABB0H8  IN  TEXA& 


BBPOBT  OF  MAJ,  A.  M.  MILLER,  CORPS  OF  BN0INBBR8.  OFFICER  III 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  18S7,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

mPBOYXMBNTS. 


5.  Bnifalo  Bayou,  Texas. 

6.  Brazos  River,  Texas. 

7.  Operating  and  oare  of  Morgans  Canal, 

T< 


1.  Galveston  Harbor,  Texas. 

2.  Ship  channel  in  Galveston  Bay,  Texas. 

3.  Channel  in  West  Ghilveston  Bay,Texas. 

4.  Trinity  River,  Texas. 

■XAMINATIOK. 

8.  Channel  between  Brasos  River  and  Galveston  Bay,  Texas. 

SUBVBT. 

9.  Galveston  Island,  Texat.  i  10.  Improvements  at  month  of  Braaos 

I  River,  Texas. 


ITnitbd  States  ENGiiiEER  Office, 

GalvesUmy  Tex.^  July  14, 1897. 

Oeneral:  I  haye  tbe  honor  to  forward  herewith  animal  reports  for 
the  works  of  river  and  harbor  improvements  in  my  charge  for  the  fiscal 
year  ending  Jane  30, 1897. 

Very  respectfoUy,  yoor  obedient  servant, 

A.  M.  Miller, 
Major  J  Corps  of  Engineers. 
Brig.  Gton.  John  M.  Wilson, 

Ohirfof  Engineer Sy  U.  8.  A. 


Tx. 

IMPROVEMENT  OF  OALVESTON  HARBOR,  TEXA8. 

This  work  is  being  carried  on  under  a  project  formulated  by  a  Board 
of  Engineers  January  21, 1886,  the  report  on  which  may  be  found  in  the 
Annual  Re|)ort  of  the  Ohief  of  Engineers  for  1886,  page  1294  et  seq. 

At  the  close  of  tbe  last  fiscal  year  the  construction  of  jetties,  under 
tbe  contract  of  O^Gonnor,  Laing  &  Smoot,  and  dredging  with  the  XT.  S. 
dredge  Oen.  0.  B.  Comstockj  were  in  progress. 

ENO  97 ^113  1793 


1794      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ABMY. 

At  that  time  the  south  jetty  had  been  completed  for  a  length  of  33,100 
feet  and  partially  completed  for  a  length  of  1,920  feet,  and  the  north 
jetty  had  been  completed  for  a  length  of  23,300  feet  and  partially  com- 
pleted for  a  length  of  1,810  feet. 

These  jetties  are  built  of  riprap,  covered  with  granite  blocks,  and  are 
carried  to  an  elevation  of  5  feet  above  mean  low  tide.  The  genera] 
method  of  constructing  the  jetties  is  described  on  page  1530,  Annnai 
Beport  of  the  Chief  of  Engineers  for  1892,  and  page  1392,  Annual  Report 
of  the  Chief  of  Engineers  for  1894.  The  abstract  of  proposals,  ^ving 
prices  paid  for  the  different  parts  of  the  work,  will  be  found  on  pages 
1878  and  1879,  Annual  Beport  of  the  Chief  of  Engineers  for  1891. 

During  the  present  fiscal  year  the  construction  of  both  jetties  by  con- 
tract was  continued,  and  the  Oomstock  was  kept  at  work  dredging^  along 
the  line  of  the  channel. 

SOUTH  JETTY. 

The  construction  of  this  jetty  was  continued  until  February  14, 1897, 
when  work  was  suspended,  the  jetty  having  been  completed  according 
to  the  original  designs  of  this  office.  It  was  extended  during  the  fiscal 
year  1,700  feet,  its  length  being  34,800  feet,  with  an  apron  803  feet  long 
at  its  outer  extremity  to  protect  it.  Under  date  of  April  14,  1897,  the 
Department  decided  that  the  length  of  apron  to  protect  completed 
jetty  should  be  300  feet.  Tbis  decision  will  necessitate  the  building  ap 
500  feet  of  this  jetty  to  its  full  height — 5  feet  above  mean  low  tide. 

NORTH  JBTTT. 

The  advance  during  the  year  in  the  completed  work  on  this  jettv 
amounted  to  1,400  feet,  its  length  on  June  30,  1897,  being  24,700  feet; 
in  addition,  it  was  partially  completed  for  a  length  of  1,207  feet.  It  was 
expected  that  this  jetty  would  be  finished  when  the  completed  portion 
was  25,100  feet  long,  with  an  apron  807  feet  long  at  its  outer  extremity 
to  protect  it.  The  completed  portion,  under  the  decision  of  the  Deimrt- 
ment  on  April  14, 1897,  will  have  to  be  25,700  feet  long,  the  length  of 
apron  being  diminished  to  307  feet 

A  detailed  account  of  the  work  done,  the  coat,  and  the  amouutof  sub- 
sidence in  the  jetties,  will  be  found  in  the  report  of  Mr.  £.  M.  Hartrick, 
assistant  engineer,  forwarded  herewith,  and  to  which  attention  is  iavited* 

During  the  year  the  XT.  S.  dredge  Gen.  0.  B,  OofMtock  worked  seven 
months  with  a  double  crew,  three  and  one-third  months  with  a  single 
crew,  and  was  laid  up  one  and  two-thirds  months  for  extraordinary 
repairs. 

A  description  of  the  dredge  Oomstock  will  be  found  on  pages  1530- 
1531,  Annual  iieport  of  the  Chief  of  Engineers  for  1896. 

Dredging  was  principally  con  fined  to  the  channel  between  the  jetties, 
which  was  deepened,  widened,  and  straightened.  A  small  amount  of 
dredging  was  also  done  on  the  inner  bar  at  the  entrance  to  the  Galves- 
ton Channel. 

The  total  amount  of  material  removed  during  the  year  was  806,646 
cubic  yards,  of  which  255,675  cubic  yards  was  sand  taken  from  the 
outer  bar«  529,190  cubic  yards  mud  and  clay  from  inside  the  bar,  and 
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21,781  cubic  yards  from  the  inner  bar.  The  average  cost  per  cnbic  yard 
dredged  was  5.34  cents  for  operating  expenses  and  1.85  cents  for  extra- 
ordinary repairs,  making  the  total  cost  for  the  year  7.19  cents,  which 
was  0.21  cents  less  per  cubic  yard  than  last  year. 

Below  are  given  farther  details  of  the  dredging  in  tabolated  form : 

JC^um^  of  work  done  by  U,  8.  dredgo  Oen.  C,  B,  Comatook  during  ike  fisoal  year  ending 

June  SO,  1S97. 


SflTectlTe  worklnfT  time 

Delays  forbad  veftther 

l>elays  for  repairs 

I>elay8  for  otner  oanaee 

Idle  on  account  of  SiindayB  and  holidays 

Total  time  made 


Time. 


h. 

m. 

8,880 

47 

677 

50 

772 

50 

1,121 

14 

1,056 

00 

6,008    60 


lH$tribution  of  working  time. 


Anchorage  to  cat. .. 

Pumping 

Cut  to  dump 

Dumping 

Dump  to  cut 

Dump  to  anchorage. 
Time  lost  tnming  . . 


Total 


Tfani 

>. 

*. 

m. 

142 

68 

8,272 

40 

328 

84 

142 

05 

288 

85 

146 

88 

60 

22 

8,880 

47 

Per 
cent. 


4 
66 
8 
5 
8 
5 
2 

100 


Knmber  of  loads  dredged 

Average  output  per  boor  of  dlgf^g 

ATerage  amount  dredged  per  minute  in  sand 

A  verage  amount  dredged  per  minute  in  mixed  mnd  and  sand . . . 

A  verage  amount  dredged  per  minute  In  mixed  material 

Average  aaoiint  dxudged  per  mtnnte  in  sticky  mu4  (inner  bar) . 


1,464 

■  cubic  yards..      855 

do....    6.10 

do 5.44 

do....    6.70 

do....    4.00 


Coot  of  dredging. 


Wages 

Subsistence 

Fuel 

Oils,  wsste,  etc 

Miscellaneous  suppUee  and  new  outfit 

Ordinary  maintenance 

Con  tiagent  expenses 

Operating  cost 

Sztraordlnary  repairs 

Totsl 


Total 

amount 

expended. 


110,828.00 
5,425.02 
10,083.74 
2,208.28 
1,076.80 
4,216.22 
880.26 


48,218.81 
14.024.71 


68,148.02 


Cost 

per  cubic 

yard. 


$0.0280 
.0067 
.0125 
.0027 
.0013 
.0052 
.0011 


.0584 
.0185 


.0710 


TIDAL  OBSEBTATIONS. 


These  observations  were  continued  throughout  the  year,  three  auto- 
matic tide  gauges  having  been  in  operation. 
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STORMS. 

But  one  storm  of  any  conseqaence  occarred  daring  the  fiscal  year, 
which  was  on  March  28, 1897.  The  tracks  and  trestles  of  both  jetti^ 
were  considerably  damaged,  large  sections  having  been  carried  awajr. 
Bat  for  this  storm  the  jetties  woald  have  been  almost  completed  at  the 
end  of  the  year.  Besides  washing  away  the  trestle  the  storm  effected 
a  general  sabsidence  and  consolidation  of  the  sandstone,  especially  at 
the  outer  ends,  on  acconnt  of  the  more  exposed  situation. 


BUBVKTS. 

Monthly  surveys  of  the  outer  bar  and  occasional  surveys  of  tiie 
inner  bar  were  made  as  weatber  permitted. 

These  surveys  show  the  following  least  depths  on  the  outer  bar  at 
mean  low  tide: 

Joly,  1896 23f 

Auga»t,1806 24i 

September,  1896 24f 

November,  1896 24f 

December,  1896 26 


Janoary,  1897 35 

Febraary.  1897 % 

April,  1»W asi 

May,  1897 %i 

Jane,  1897 S| 


In  August,  1896,  the  inner  and  outer  24-foot  curves  met,  and  have 
remained  open  ever  since,  the  navigable  depth  varying  from  24  to  25^ 
feet. 

The  usual  annual  survey  of  the  harbor  and  vicinity  was  made,  a  map 
of  which  is  forwarded  herewith.  This  map  also  has  on  it  the  contours 
of  1893,  thus  showing  the  changes  that  have  occurred  since  the  north 
jetty  was  started. 

The  report  of  Mr.  E.  M.  Hartrick,  assistant  engineer,  gives  detailed 
description  of  the  changes  that  have  occurred  in  the  various  contours. 

The  gain  in  depth  on  the  outer  bar  during  the  year  was  2|  feet. 

The  deepest  loaded  vessel  to  cross  the  bai:,  up  to  the  present  time, 
was  the  Belgium  King^  which  cleared  on  May  16, 1897,  drawing  24  feet 
7  inches. 

Amouo t  expended  on  this  improvement  to  June  30, 1896 $6, 910,  lOS.  43 

Amount  expended  daring  the  flsoal  year 991, 36L47 


Total  amount  expended  to  June  30, 1887 7,901,864.89 

Money  statement 

Jnlyl,  1896,  balance  unexpended $1,068;  196.58 

Amount  appropriated  by  sundry  civil  act  approved  June  4, 1897 500, 000. 00 


1,668, 19a^ 
June  30, 1897,  amount  expended  during  fiscal  year 991, 261.47 


July  1,  1897,  balance  unexpended 6761936.11 

July  1,  1897,  outstanding  liabiUties $114,747.02 

July  1, 1897,  amount  covered  by  uncompleted  contracts 291, 090. 87 

405, 837.89 


July  1, 1897,  balance  available. 


171,097.S 
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A^traet  of  appropriaH&ns  made  hy  Ckm^rMifar  improving  harhor  at  Oalvuion,  Tox. 


By  act  of— 

July  11,1870 $25,000 

March  3, 1871 20,000 

June  10, 1872 31,000 

June  28, 1874 60,000 

March  3, 1875 150, 000 

Augruet  14,1876 142,000 

June  7,1878 76,000 

June  18, 1878 -50,000 

March  8, 1879 100,000 

June  14, 1880 176,000 

March  8, 1881 250,000 

March  4, 1882 100,000 

August  2, 1882 300,000 

August  5, 1886 300,000 


By  act  of— 

August  11, 1888.... 
September  19;  1890. 

March  3, 1891 

August  6, 1892 

March  3, 1893 

August  18,1894.... 
January  25, 1895... 

March  2, 1895 

February  26, 1896.. 

June  8,1896 

June  11,1896 

June  4^  1897 


$500,000 
500,000 
600,000 
450,000 

1,000,000 
600,000 
200,000 

1, 160, 000 

300,000 

50,000 

840,000 

500,000 


Total 8,478,000 


In  addition  to  the  above  appropriations  by  Congress,  there  has  been  eol- 
leoted  from  steamship  Auuritime 


900 


Total 8,478,300 


C&mtraot  inforo&for  improving  harbor  at  Oahoiion,  Ttg, 

Contraot  dated  May  12, 1891,  with  John  F.  O'Connor,  Joseph  Lalng,  and  Edgar 
K.  Smoot,  doing  business  under  the  firm  name  of  O'Connor,  Laing  A  Smoot,  for 
oonstructing  jetties  at  entrance  to  Galveston  Harbor,  contract  having  been  approved 
June  2, 1891.  Work  began  August  1,  1891;  no  time  set  for  completion,  this  bieing  a 
continuous  contract. 


COMMERCIAL  STATISTICS  OV  GALYKSTON  HARBOR,  TBXAS,  FOB  JISOAL  YXAB  RNDIKG 

JUNE  30,  1897. 

Tomnage  of  ves$el$  and  revenue  oolleeted. 


Entervd  and  cleared. 


Snteied 
Cleared. 


Total 


Steam 


451 
448 


Sailing 


100 


Total. 


616 


1,049 


Total 
tonnage. 


802,007 
808,199 


1,008,249 


Duties  on  importo  oollected |U4,248.06 

Amount  and  value  offireigki  traneporied. 


Artlolea. 


Cotton  (1,848,226  bales). 

Cotton  produote 

Ore 

Wool 

Onda 

8agar 

Coal 

General  merchaiidiae . . . . 


Total 


978.885 

102,790 

12.478 

5.428 
872,840 

1,188 
142.092 
285,216 


1,209,822 


Approximate 
Talus. 


155.845,827 

8,672,088 

1,281,515 

050,790 

4,180.488 

79.849 

849.835 

2.852,186 


68,261,558 


With  last  year tons..  487,826 
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Comparative  iiatement  for  JUcal  yean  1896  to  1897, 


Artlolea. 


1M6. 


18801 


W. 


Cotton tons. 

Cotton  products do.. 

Ors do.. 

Wool do.. 

Grain do.. 

Sugar do.. 

Coal dJD.. 

General  niMobandise do.. 


Total  tonnage. 
Total  Talne 


402,385 

125,172 

1,000 

7,337 

1,817 


288,914 


826,126 


248.227 

112.350 

1,514 

6.031 

117,608 

8,207 

141.280 

181,435 


772,596 


tux 

161 "» 

YLCi 

23S,lii 


i,».e 


$56,951,000  ,$46,490,800 


•«,».« 


BBPORT  OV  MR.  B.  If .  HARTRICK,  ABSISTAMT  SNGimBBB. 

Ukitbd  States  Enginkbb  OmcEf 

Galveeton,  Tex.,  July  6,  ISSfl. 

Sir:  I  have  the  honor  to  sabmit  the  following  report  of  operations  for  improviig 
Galyeston  Harbor  during  the  lisoal  year  ending  June  SO,  189? : 

SOUTH  JBTTT. 


At  the  beginning  of  the  flsoal  year  sonth  Jetty  was  complete  to  Station  831,Tipnp 
monnd  was  to  mean  low  tide  at  Station  337,  and  trestle  at  Station  350.  Workvtf 
suspended  on  this  jetty  February  14|  1^7,  leaving  the  Jetty  complete  to  Stations^- 
an  advance  of  1,700  feet;  riprap  mound  to  mean  low  tide  at  Station  348;  apioo't 
Station  356+03. 

On  July  23,  28,  and  31,  1896,  collapse  of  trestle  and  wreck  to  cars,  on  aocoantof 
the  contractors  neglecting  to  keep  the  trestle  and  track  in  good  repair,  oaosed  th« 
work  to  be  suspended  until  September  10, 1896,  when  unloading  riprap  recommeneei 
but  to  be  again  suspended  b(^tween  the  22d  and  29th  on  account  of  damage  totrtftie 
by  storm.  In  November  and  December,  1896,  boisterous  weather,  accompanied  vit^ 
rough  seas,  caused  considerable  damage,  and  again  on  January  2  and  3, 1897,  s  stonn 
stopped  the  delivery  of  stone  at  the  front. 

On  February  14  work  was  suspended  for  the  present.  The  trestle  and  track  is  is 
bad  condition,  so  much  so  that  it  may  have  to  be  completely  renewed  before  reeom- 
niencing  operations,  as  it  is  rapidly  deteriorating  from  heavy  seas,  weather,  m 
Teredo  navalis. 

Tablb  No.  1. — Showing  hind  and  amount  of  etone  placed  in  eouih  Jetty. 


IConth. 


Can. 


Riprap. 


Bloek. 


1896. 

July 

September 

October 

November 

Deoember 

1897. 

Jannacj 

Felffnary... • 

Total 


286 


466 
175 
809 


160 
46 


Ton». 

5,965.12 
11,044.16 
10, 140. 26 

4,012.68 

7,025.04 


8,618.66 
892.60 


884 
108 
144 

831 
078 


412 
182 


8.608.21 
1,677.40 
8. 531.86 
8.037.78 
16,971.14 


10,029.28 

4,687.38 


1,964 


43,797.06 


2,184 


58,289.06 


5» 
Ms' 


53 
SI 


August  was  occupied  in  repairing  trestle.    Work  suspanded  February  14»  1897. 
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Tablb  No.  X—Shawimg  average  eoeiper  linear  foa  between  etaUone. 
(Cost  does  not  Inolvde  office  uid  iaspeetion  expenaet.] 


Sutton. 


Oto7H-M 

79+MtD84+M.. 
84+ 64  to  96+64.. 
96+64  to  107+64  . 
107+64  to  188+04 
138+64  to  144+12 
144+-12tol60.... 

160  to  160 

160  to  170 

170  to  180 

180  to  190 

190  to  800 

200  to  210 

210to220 

220  to  230 

230  to  240 

240  to  250 

260  to  260 

260  to  270 

270  to  280.. 

280  to  290 

290  to  300 

300  to  810 

310  to  320 

320  to  330 

330  to  840 

340  to  860 

350  to  866+09.... 


IHstnnoe, 


FmL 
7,964 

soo 

1«100 
1,200 
8,100 
548 
688 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1.000 
l.UOO 
1.000 
1,000 
1,000 
1.000 
1,000 
1,000 
1,000 
1.000 
1,000 
l.OUO 
1,000 
603 


Avenge 

depth  of 

water. 


8 
X46 

L60 
6u70 
9.60 
7.60 
7.80 
8.66 
7 

7.60 

10.96 

10.86 

9.69 

7 

8.70 
9 

9.80 

10.20 

9.10 

9.20 

9.10 

10.10 

16.60 

28 

23.50 
28.90 
14.60 


Cost  per 

linear 

foot. 


$19.62 

84.86 
28.50 
86.57 
72.41 
73.68 
60.58 
66.69 
56.78 
40.58 
48.88 
79.89 
81.40 
76.20 
72.75 
76.86 
80.70 
82.99 
89.96 
80.20 
74.29 
78.55 
78.98 
187.26 
^198.58 
272.65 
243.07 
26.58 


Shore  eonneotion  Msroea  old  oiuumel .  . 
height  1.07  liwt  whvre  men  low  Uda. 
Shore  branoh. 

Caajeora. 


average 


Qt—tteproteottoB  Jrom  rtrtiaa  191 


End  of  mattreaa  won* 
Sand  foundation. 
Old  apron  820-^328+88. 

G^ranlte  complete  to  station  848. 

Apnm  from  atatiou  848-856.    Riprap  only. 


aDne  to  aoonr  alongside  at  the  toe  and  ahead  of  the  apnm  between  Jona,  1888,  and  Angoat,  1896^ 

NORTH  JS1TT. 

At  the  beginning  of  the  fiscal  year  north  jetty  was  complete  to  Station  233;  rip- 
rap mound  to  mean  low  tide  at  Station  234;  apron  and  trestle  to  Station  251  +  10. 
Jetty  completed  July  8  to  Station  250,  an  advance  of  1,700  feet;  riprap  mound  to 
mean  low  tide  at  Station  250;  apron  to  Station  259 +(^7,  the  end  of  jetty  for  the 
present. 

No  work  was  done  during  the  month  of  January,  nor  until  the  15th  of  February, 
1897,  on  account  of  repairs  necessary  to  trestle  and  track  caused  by  the  storm  of  Jan- 
nary  2  and  3, 1897.  On  March  28  a  storm  from  the  southeast  caused  damage  to  6,200 
feet  of  trestle,  f^om  Station  197  to  259.  This  practically  stopped  the  work  until  the 
15th  of  April^  1897,  when  unloading  riprap  from  barges  commenced,  which  is  a  very 
slow  and  tedious  process  in  comparison  with  the  preTious  method.  The  repairs  to 
trestle  and  track  are  completed  to  Station  220+60,  leaying  ahout  8,500  feet  to  he 
repaired  hefoie  riprap  can  he  unloaded  from  trestle. 


HANDUNO  RIPRAP  FROM  BARORS— TBMPORART  MXTHOD. 

The  ears  are  culled  and  weighed  at  Fort  Point  in  the  usual  manner.  They  are 
then  run,  accompanied  by  a  track  derrick,  onto  the  transfer  barge.  The  track  der- 
rick handles  a  "rock  boat"  or  ''skip,"  in  which  the  small  riprap  has  been  placed  hy 
hand,  and  dumps  its  contents  on  toe  deck  of  a  stone  barge  lying  alongside  of  the 
transfer  barge.  The  larger  ripran  is  handled  with  slings,  one  block  at  a  time.  The 
stone  barge,  which  hol(M  from  18  to  25  cars,  is  then  towed  out  to  the  work  and  the 


stone  unloaded  onto  the  jetty  in  a  similar  manner  by  a  floating  derrick.    Bv  this 

o  11  cars  is  considered  a  good  day's  work.    Fifteen  cars  in  thir 


[rteen 


method  from  8  to 

hours  has  been  the  best  day's  work  to  date.  Sixty  cars  a  day  from  the  trestle  waa 
considered  an  ordinary  day's  work.  If  the  contractors  had  to  depend  entirely  upon 
barges  for  the  enppl  v  of  riprap,  a  diifexeiit  method  oonld  be  employed  th^t  would 
facilitate  loading  and  unloading. 
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Table  No.  Z.^Sk»wiH^  hl»d  and  amwni  of  tUmeplaeed  im  uorik  Jet§g. 


iContli. 


1866. 

July 

Angnflt 

8epl«mb«r 

October 

NoTember 

Beoomber 

1807. 

Febmsry 

March 

AprU 

Miy 

June 

TtML ; 


Can. 


440 
202 
626 
666 
602 


140 
484 

61 
186 
147 


4,289 


Blpiftp. 


IbfW. 
90,856.46 
9,407.01 
4,854.74 
18,653.63 
18,216.06 
11,429.48 


8.429.19 

10.861.16 
1.848.09 
9,980.87 
8,19L68 


94,177.88 


Can. 


840 
457 
807 
442 


496 

88 

100 

146 


2,4U 


8.673.66 
11.233^75 

7,70L(» 
11, 120. 78 


1,006.0 
12,790.88 
9,243.64 
2,498.04 
8,770.28 


soi 
i.0f: 

B6S 

ss 

ni 

m 
i« 


6,65! 


Janaary  was  ooonpied  in  repairing  trestle. 

Table  No.  4. — Shou)ing  average  coeiper  linear  foot  hehoeen  ftoUoEC. 
[Ooet  does  not  Inolade  oflloe  and  iaapeoikni  ezpaiaM.] 


DUtonoo. 

Doptli  of  water. 

Goetpar 

linear 

foot. 

SUtloiw. 

Vtni- 

Mini. 
ihdid. 

Bemarks. 

• 

0  to  16 

FeeL 
1,500 
600 

1,000 

1,000 
1,006 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1.000 
1,000 
1,000 
1,000 
1.000 
1,000 
1,000 
1,000 

1,000 

1,000 

1,000 

907 

Fut. 

FmL 

$16.66 
86.78 
67.69 

69.64 

71.84 

66.67 

70.06 

76.54 

10L08 

113.40 

124.92 

126.97 

188.96 

129.86 

136.90 

123.06 

126.06 

168.02 

148.96 

154.82 

151.67 

160.88 

a28191 
966.88 
866.98 

84.67 

fihore  liraaeli. 

16  to  20 

8 
11 

11.6 
U.6 
1L5 

8 

9 

12.6 
16 
19 
18 
21 
19 
16.6 
16.6 
16.4 
19 
17 
19 

18.6 
18 

916 

94.5 
28 

86 

0.6 
7.6 

9 

9.6 
6.5 
6 
6.6 

9 

11 

15 

16.26 

17.26 

16 

16 

16 

16.1 

16 

15.6 

11.6 
7.5 
8.6 

2L6 
2L5 
24.6 
28 

Granite  on  oreet;  none  on  slope. 
Granite  on  oreet  and  alope  tkmm  Btatiw 

20  to  80 

80  to  40 

40  to  60 

60  to  60 

Qniekaand  rail 

60  to  70 

70  to  80 

Saw 

80  to  90 

00  to  100 

100  to  110 

110  to  120 

120  to  130 

180  to  140 

140  to  160 

160  to  180 

160  to  170 

170  to  180 

180  to  190 

190  to  200 

Outer  Imv. 

200  to  210 

210  to  290 

As  the  woi%  profreaaed   thei«  waa 
thrown  up  a  small  ridce  of  aaad.   Tke 
original  depth  oyer  Ibe  bnr  on  the 
axfi  of  tJiia  Jettgr  waa  11  Kaot. 

220  to  280 

230  to  240 

240  to  250 

260  to  268+07 

w 

a  The  riprap  mound,  before  it  had  been  proteoted  on  ita  alope,  waa  waahed  down  and  flattened,  vaqnir 
ing  more  riprap  to  build  it  up  and  more  granite  to  coTor  it. 


OONDinOK  OV  JBTTISS. 

The  condition  of  both  Jetties  remains  the  same  as  last  year,  exoopttng  »  general 
subsidence  and  cousolidationi  which  is  more  marked  at  the  outer  enas. 

Btorms,  although  not  remarkable  for  violence,  have  caused  more  damage  to  trestle 
and  tracK  than  in  any  previous  year  of  the  present  contract.  This  is  owing  to  the 
more  exposed  situation  of  the  work  after  passing  the  outer  bar  toward  deep  water 
in  the  Gulf  of  Mnxico. 

The  table  following  shows  the  average  amount  of  subsidence  in  each  1,000  fisot  ol 
Jetty. 
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Table  No.  S.-^SuhMenee  of  9ouih  jetty, 
[SlBTtttiont  show  the  height  ftbore  mean  low  tide.] 


Btetlom. 


Dttteb 


Ble-rationii. 


July, 

1880,  to 

Feb.,  1897. 


lCfty,1800L 


Total  enb- 

Bidenoe 

to  May, 

1800. 


BmpwWt 


10 
20 
80 
40 
60 
00 
70 
80 
90 


Oio 

10  to 

SO  to 

SOto 

40  to 

60  to 

OOto 

70  to 

80to 

00  to  100 
100  to  110 
110  to  120 
120  to  180 
180  to  140 
140  to  160 
160  to  100 
100  to  170 
170  to  180 
180  to  190 
190  to  900 
200  to  210 
210  to  290 
220to9a0 
2a0to240 
240  to  250 
2SOto900 
960  to  270 
270  to  280 
280to200 
290to800 
800  to  810 
810  to  820 
820toS80 
880to340 
840to348 


July.  1800. 
.....do .... 


do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Jan.,  1801 

NoT.,180:t 

Apr.,  1805 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Feb.to  June,  1800. 
JolytoDeo.,1890. 
JaB.  to  Feb.,  1887.. 


6.98 
0.28 
0.89 
0.49 
0.48 
0.49 


0.29 

6.74 

6.90 

6.98 

0.97 

0.61 

0.40 

6.60 

6.58 

6.68 

0.09 

0.17 

6.01 

4.80 

6.06 

4.63 

4.77 

4.49 

4.74 

6.00 

4.06 

6.01 

6.84 

6.27 

4.40 

4.7 

6. 

6. 


6.80 
6.63 

0.02 

6.06 

0.26 

0.18 

6.88 

6.00 

6.19 

6.07 

6.06 

6.81 

0.14 

6.00 

6.27 

6.27 

6.17 

6.76 

6.60 

4.00 

4.88 

6.04 

4.46 

4.00 

4.41 

4.70 

4.96 

4.90 

6.46 

6.08 

6 

4.28 


FttL 
.10 
.70 
.90 
.44 
.18 


.66 


.87 
.44 


.27 
.67 
.85 
.00 
.01 
.01 
.11 
.08 
.04 
.14 
.08 
.10 
.21 
.27 
.21 


Levels  In  July,  1800,  were  taken 
trmn  Stotiona  0  to  180,  inclading 
ahore,  branch,  and  clay  core 
which  hATO  been  bronxht  np 
from  time  to  time  to  crest  level. 

Between  Stations  0  and  130  atones 
were  removed  daring  1896,  the 
contractors  repairing  their 
track  {  alao  20  cars  of  stone 
were  nnloaded  between  Stotiona 
121  and  IBl. 

The  old  bmah  mattreaa  extenda 
from  Stotiona  84  +  04  to  810,  ov«r 
whioh  the  •Umo  Jetty  la  bnlll. 


{ 


Snd  of  maltieos  worib 

No  levels  were  taken  in 
1807;  estimated  sabsidenoefrvm 
I  foot  to  14  feet  and  over. 


Hon.— The  greatest  snbsidenoe  oocnrred  alter  the  enter  oreat  of  the  bar  waa  paaaed,  in  from  94  to 
S  feet  of  wator. 

Tablb  No.  6.—SuMdenee  of  north  joUy, 


[Uovatlona  ahow  the  height  above  mean  low  \ 

Mde.] 

StattoDS. 

Tint  levsla  taken  after  oonatrQetlon. 

Sf: 

Total 
sabsid- 
enoeto 

date. 

Oto  10 

Jnly,1883 

FmI. 
0.49 

6.00 
4.09 

6.89 
6.48 

6.84 

6.60 

5.08 

6.01 

6.00 

6.41 

6.21 

4.98 

6.10 

4.00 

6.20 

6.34 

6 

6.44 

6.40 

6.26 

4.87 

6.82 

4.02 

6.12 

0.10 

6.17 

4.47 

4.07 

4.60 

4.76 

6.00 

6.10 

6.81 

6.48 

6 

6 

4.80 

4.60 

4.42 

4.24 

4.58 

4.00 

4.01 

4.58 

8.08 

8.06 

4.90 

8.76 

0.89 

10  to  20 

Aug.,  1893 

.4i 

20to  30 

Sept.,  1893 

.46 

80to   40 

Oct,  1893 

.06 

40to   50 

Kov.,180:( 

.87 

50to   00 

I)ec..'l89J 

.60 

OOto  70 

00 

.60 

70  to  80 

Feb.,  1894 

.69 

OOto  00 

May.ISOi 

.00 

00  to  100 

Jane.  1804 

.19 

100  to  110 

•  *  •  •  •  ClO  •« ■■*■•••••■•■•*••••■• 

.41 

110  to  120 

Feb.,  1805 

.21 

120  to  130 

do 

.18 

130  to  140 

Apr.,  1895 

.64 

140  to  150 

...:.do 

.48 

160  to  100 

do 

.90 

100  to  170 

May,]805 

.81 

170  to  180 

....:do 

.34 

180  to  100 , 

Jane,  1885 

.83 

100  to  200 

Nov.,  1895 

.87 

200  to  210 

Bee..  1886 

1.68 

210  to  230 

do  ....• ••■• 

1.98 

990  to  930 

Mar.  to  Jane,  1R00 

L12 

930  to  240 

June  to  Oct..  1890 

L17 

940  to  230 

Oet.,  1886,  to  Jone,  1807 

KoTB.— The  greatest  saboidenoe  oooarred  aftor  the  oater  evaot  of 
96  feet  of  water. 


fhabarwaa  pMied,tn  from  94  to 
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INSPRCTION,  CONSTRUCTION^  TRAVfiFKR,  AND  BABQB  LINB. 

The  general  method  of  inspection  and  oonstmotion  remains  as  explained  In  pre- 
yioos  reports,  except  when  the  exigency  of  the  case  demands,  then  it  is  modified  (as 
in  the  present  case  on  north  jetty^  to  suit  the  oocaalon.  In  the  reports  of  the  Chief  oi 
Engineers  will  be  found  a  full  description  of  the  plant  and  methoda  naed  in  tht 
progress  of  the  work. 

Appendix  U,  1892,  page  1529:  Commencement  of  O'Connor,  Laing  A.  Smoofs  eon- 
tract.    Construction  of  south  jetty  over  old  mattress  work. 

Appendix  U,  1893,  page  1865 :  Starting  work  on  north  jetty  and  transfer  of  riprap 
between  Fort  Point  and  Bolivar. 

Appendix  U,  1894,  page  1391 :  Barge  line  transporting  granite  between  dintonaBd 
Jetty. 

Appendix  T,  1895,  page  1801:  Dredging  on  the  outer  bar. 

Appendix  S,  1896,  page  1529-36 :  Description  and  operation  of  U.  8.  dredge 
Plant  of  the  contractors  used  in  construe tiou  of  jetties.    8conr  on  the  oater  bar 
map  showing  area  of  scour  and  fill,  and  table  of  approximate  onbio  yarda  remomd. 
Table  of  sulMidenoe  of  jetties  and  recommencement  of  work  on  aonth  jetty. 

SURYBYS. 

• 

Monthly  surveys  of  the  outer  bar,  with  an  occasional  one  of  the  inner  bar,  wen 
made  as  the  weather  permitted.  In  the  month  of  August,  1896,  the  34-foot  oorve  of 
depth  inside  the  outer  bar  met  the  24-foot  curve  ontside,  and  has  remained  open  ever 
since,  with  from  24^  to  251  ^<^t  of  navigable  depth.  As  the  result  of  a  few  da^ 
dredging  on  the  inner  bar  in  April,  1897,  a  depth  of  25  feet  was  obtained,  wheie 
formerly  there  was  a  scant  24  feet. 

The  annual  survey  was  commenced  on  June  1,  1897,  and  embraces  the  area  of  Gal- 
veston Channel  from  Fortieth  street,  and  Bolivar  Channel  from  Bolivar  transfer 
wharf  to  30  feet  of  water  in  the  Gulf  of  Mexico,  including  all  the  area  between  the 
jetties  and  about  a  half  mile  on  the  outside  of  each  jetty  from  the  ahore  to  dO  feet 
in  the  Gulf. 

Shore  lines  were  run  on  Bolivar  Peninsula  from  Beacon  P,  thence  southeast  to 
north  jetty,  tbence  around  Bolivar  Point  to  Baffle  Point,  and  on  Galveston  Island 
from  Forty-ninth  street  abreast  of  site  of  battery,  thence  northeast  past  the  Beach 
Hotel  and  groins  constructed  by  the  city,  thence  along  Government  Reservation  at 
Fort  Point  to  south  jetty. 

On  the  north  side  of  north  jetty  the  area  contained  between  the  shore  and  jetty  is 
filled  up  with  sand,  silt,  and  mud.  In  some  places  the  sounding  rod  penetrated  firom 
3  to  4  feet,  but  could  not  find  the  original  hard  bottom  of  sand.  On  the  south  aide 
of  south  jetty  over  a  similar  area  there  has  been  filling  to  a  lesser  extent  of  nearly 
all  sand. 

The  distance  between  the  30-foot  contour  inside  to  the  30-foot  outside  is  19,700  feet 
The  channel  over  which  the  dredged  works  is  12,000  feet  long  with  from  24f  to  31 
feet  depth  of  water.  This  channel  between  the  24-foot  contours  is  from  400  to  800 
feet  wide.  It  increases  in  width  to  2,600  feet  a  little  west  of  the  light-ship,  where 
there  has  been  no  dredging  and  where,  due  to  the  action  of  the  jetties  alone,  there  is 
a  navigable  depl^  of  2b  feet  to  the  30-foot  contour  in  Bolivar  Roads. 

The  distance  to  30  feet  of  water  In  the  Gulf  of  Mexico  from  the  end  of  present 
work,  measured  on  the  axis  of  jetty  produced  is  at  north  jetty  3,200  feet  and  al 
south  jetty  2,600  feet. 

On  comparison  with  last  year's  survey  it  is  found  that  the  30-foot  oontonr  has 
advanced  outside  the  bar  from  200  to  500  feet  and  inside  the  bar  950  feet. 

At  the  entrance  to  the  bar  channel  from  the  Gulf  the  24-foot  contour  haa  advanced 
600  feet  and  is  beginning  to  have  the  characteristics  of  the  18-foot  oontour  of  1895 
and  1896  south  of  the  channel. 

The  18- foot  contour  definin<;  the  shoal  on  the  outer  bar  north  of  dredged  ehannel 
has  advanced  from  150  to  600  feet,  but  the  area  has  decreaaed  one-half.  The  IS-foot 
contour  south  of  the  channel  has  receded  about  5,000  feet  and  the  area  between  the 
18-foot  contour  of  1896  and  south  jetty  has  deepened. 

The  area  between  north  jetty  and  dredged  channel,  the  light-ship  and  outer  bar 
has  deepened.  The  shoal  known  as  Light  Ship  Shoal  has  advanced  and  the  area 
between  it  and  south  jetty  has  shoaled  leaving  in  some  places  a  sandy  beach  against 
the  jetty.  Bird  Island  Shoal  retains  its  general  oharaoteristics  with  a  ahealing 
between  it  and  Bolivar. 

In  Bolivar  Gorge  and  Galveston  Channel  the  contours  remain  practically  onohansed. 

The  shoreline  on  Bolivar,  4,000  feet  northeast  of  north  jetty,  has  advanced  from  100  to 
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400  feet.  On  Qalyeston  Island  on  the  Golf  of  Mexico,  abreast  of  Government  Reser- 
vation, the  shore  line  has  advanced  200  feet,  gradually  approaching  and  coinciding 
with  tue  line  of  1896, 8,000  feet  sontheast  from  south  jetty.  Between  this  point  and 
the  Sixth  street  groin  there  has  been  an  erosion,  the  shore  line  again  coinciding  at 
the  root  of  the  groin,  and  similarly  between  each  groin  and  at  each  root  of  groin  to 
Twenty-third  street,  where  there  is  a  slight  accretion.  The  remaining  shore  lines  on 
Bolivar.  Galveston  Island,  and  Pelican  Spit  are  practically  unchanged. 
Very  respectfully,  your  obedient  servant, 

£.  M.  HUETBICK,  A$9i$ta/iU  EngiMer. 

M%].  A.  M.  MiLLKR, 

C4frp9  tf  Engkmn,  U.  B*  A» 


Ta. 

DiPROYEMEFT  OF  SHIP  CHANNEL  IN  GALVESTON  BAY,  TEXA8. 

The  dredging  of  a  channel  through  Galveston  Bay  was  undertaken 
with  a  view  of  affording  the  commerce  of  the  streams  emptying  into 
its  northern  portion  an  outlet  to  Gf^veston  and  the  Gulf  of  Mexico. 

No  work  was  done  during  the  present  fiscal  year,  nor  has  any  been 
done  since  operations  were  suspended  September  26, 1895,  as  the  depth 
of  water  in  the  channel  was  greater  than  that  found  in  Buffalo  Bayou, 
imnoediately  at  and  below  Houston,  and  was  sufficient  for  the  draft  of 
vessels  navigating  the  bay;  also  as  Congress  had  indicated  a  possible 
intention  of  again  amending  the  project  so  as  to  provide  a  channel 
having  a  depth  of  25  feet  instead  of  12  feet. 

A.  survey  of  the  bay  along  the  line  of  the  ship  channel  was  made  in 
March,  1897,  in  compliance  with  an  act  approved  February  1,  1897, 
public  No.  38,  providiug  for  an  examination  and  survey  of  a  water  route 
from  the  mouth  of  the  jetties  at  the  city  of  Galveston,  Tex.,  through 
the  ship  channel  and  up  Buffalo  Bayou  to  the  city  of  Houston,  Tex. 

Upon  plotting  the  survey  it  was  observed  that  a  shoaling  of  from 
2  to  3  feet  had  occurred  in  Morgans  Gut,  and  that  the  channel  in  the 
lower  bay  had  practically  been  obliterated.  The  amount  expended 
during  the  year  was  principally  applied  to  making  survey. 

Amoant  expended  on  this  improvement  to  June,  1896 $789, 836. 85 

Amount  expended  daring  present  fiscal  year 1,491.31 

Total  amount  expended  to  Jane 90, 1897 800,328.16 

Money  statement 

July  1, 1896,  balance  unexpended $50,180.00 

June  SO,  186^,  amount  expended  during  fiscal  year 1,491.31 

July  1, 1897,  balance  unexpended 48,688.69 

(Amount  (estimated)  required  for  completion  of  existing  project 169, 675. 44 
Amount  tbat  can  be  profitably  expended  in  fiscal  vear  ending  J  u  ne  30, 1899  169, 675. 44 
Submitted  in  compliance  with  requirements  or  sections  2  of  river  and 
harbor  acts  of  iaS6  and  1807  andof  sondiy  civil  act  of  Jane  4^  1897. 
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Ah$tr4ui  c/  appritpriatiant  made  hy  Cangrmi  for  imprcvimg  $hfp  ekoMnel  l»  Odlpetiom  Bm§j 

Texa9. 


By  act  of— 

Jane  10,1872 $10,000.00 

Jane23,1874 10,000.00 

Maroh  8,1875 85,200.00 

August  U,  18. (i 72,000.00 

June  18w  1878 75,000.00 

March  3, 1879 80,000.00 

June  14, 1880 50,000.00 

Maroh  3, 1881 50,000.00 


By  act  of— 

August  2,  1882 $94^500.00 

August  11,  1888 10Q,OOaOO 

September  19, 1890 132, 316.  ^ 

July  13, 1892 40,000.00 

August  18, 1894 50,000.00 

Junes,  1896 50,000.00 

Total 849,01&S 


OOmCBRCIAL   8TATIBTIC8   OF    SCOP   OHAinVKL  IN   GALVS8T0K  BAT,  TKXAB,  WOR  THS 

FISCAL  TEAS  SNDIKG  JUNB  80,  1897. 

It  Is  not  practicable  to  give  the  statistics  of  the  oommeroe  of  the  ship  diannel. 
Almost  the  entire  floating  commerce  of  Buffalo  Bayou,  Trinity  Biver,  and  Cedar 
Bayou  is  carried  through  this  channel,  the  commercial  statistics  being  g^Ten  in  the 
reports  on  those  worlu.  The  number  of  vessels  passing  through  Morgans  Canal 
during  the  year  was  1,307,  of  which  678  were  north  bonnd  and  629  wero  aoatk  bonnd. 


T3. 

IMPBOVEMENT  OP  CHANNEL  IN  WEST  GALVESTON  BAY,  TEXA& 

This  channel  is  designed  to  afford  inside  water  connection  between  the 
Brazos  Biver  and  Oalveston,  having  a  depth  of  5  feet.  Operations 
were  suspended  on  October  2, 1895,  at  which  time  a  channel  100  feet 
wide  and  from  3  to  3^  feet  deep  was  available. 

Ho  work  was  done  daring  the  present  fiscal  year  because  a  irreater 
depth  of  water  existed  in  the  bay  than  was  found  in  the  Galveston  and 
Brazos  Oanal,  owned  by  a  private  cori)oration  having  the  right  to  levy 
tolls,  and  through  which  most  vessels  plying  between  Galveston  and 
the  Brazos  Biver  passed. 

Amount  expended  on  this  improvement  to  Jane  30, 1896 •• $19, 750. 97 

Money  statemewL 

July  1,  1896,  balance  nnexpended ••••.•••..    #5,349.03 

July  1, 1897,  balance  unexpended 5,249.03 

(Amount  (estimated)  reqn ired  for  completion  of  existing  project 4, 000. 00 
Amount  that  can  be  profitably  expendedin  fiscal  vearendin|cJane30, 1899      4^  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


AJwIraot  of  Ojppropriatioiu  made  hff  Co%greB9  for  improving  ekammtl  {»  Woti  OmUfeotoa 

Bay,  Texas. 

By  act  of— 

July  18, 1892 $15,000 

August  18, 1894 6,000 

Junes,  1896 5^000 

Total 96^000 
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GOMMSKCIAL  8TATIBTICS  OP  WBST  OALVE6TON   BAT,  TEXAS,  FOB  THE  FISCAIi  TBAB^ 

ENDING  JUNE  30,  1897. 

Vessels  nsing  bay,  16  (1  steamer  and  15  sailing  vessels);  length,  20  to  100  feet; 
draft,  2  to  5  feet;  tonnage,  3  to  100  tons. 

Amount  and  valne  i^ freight  trantpcrted. 


ArUolM. 

Tons. 

ApprozimAte 
Tslae. 

Cotton • 

8,000 
8,100 

480,000 

A*njiira.1  nukmliamlifl*  .    .. .    . 

890,000 

ToUi 

11,100 

OlOyOOO 

Increase  since  last  year,  4,726  tons. 

CkmparoHve  ttatemontforJUcdl  ysort  1S96  to  1SS7» 


ArttolM. 

1805. 

,    1800. 

1807. 

CnnluVII  ..  .....•»**....«.  AAAA^M... ....•«««■«« 

...... ......•■•.•......toni.. 

8,000 
0,000 

1,870 
4,600 

8,000 

Gffliflnl  ninrpluindiM 

.•..........•>•-.-.. •.••do... 

8.100 

Total  tonnuHi 

8,900 

0.875 

11.100 

TMsItiIiw 

1600.000 

$442,600 

8810.000 

T4. 

mPROYEMENT  OF  TRINITT  RIYEB^  TEXAS. 

Work  at  this  locality  is  confined  to  the  month  and  consists  in  con- 
strncting  two  jetties  at  the  entrance  known  as  the  Middle  Pass,  the 
one  generally  nsed  by  vessels,  with  a  view  to  deepening  the  water  on 
the  bar  opposite  it  to  6  feet. 

The  west  jetty  was  completed  on  April  6,  1894,  and  a  channel  was 
dredged  across  the  bar  immediately  afterwards  so  as  to  afford  naviga- 
tion temporary  relief. 

ISio  work  was  done  during  the  present  fiscal  year,  nor  has  there  been 
any  since  operations  were  suspended  in  1894,  the  constrnction  of  the 
east  jetty  having  been  postponed  until  sufficient  funds  were  on  hand 
to  enable  it  to  be  built  quickly  and  economically. 

The  amount  expended  during  the  year  was  $150,  and  was  used  in 
procuring  a  record  of  the  commerce  using  the  mouth  of  the  river. 

Amount  expended  on  this  improvement  to  Jnne  30, 1S96 $69,179.76 

Amonnt  expended  daring  present  fiscal  year 150.00 

Total  amount  expended  to  JnneSO,  1897 09,829.76 

Mon^  ttatemewtm 

Jnly  1^^1896,  balance  unexpended 17,820.24 

June  80,  Im,  amount  expended  during  fiscal  year 150.00 

July  1, 1897,  balance  unexpended 7,670.24 

(Amount  (estimated)  reouired  for  completion  of  existing  project 15, 500. 00 
Amountthat  can  beprontably  expended  in  fiscal  vear  ending  Jnne30.1899    15, 600. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


1806      REPORT   OF   THE   CHIEF  OF   ENGINEERS,  U.  8.  ARMT. 


Ahatraot  of  appropriationa  made  bjf  Congreaefar  improving  Triuitjf  Biner,  Tkco^. 


By  act  of— 

Jnnel8,  1878 $10,000 

March  3, 1879 2,500 

JoneU,  1880 4,000 

March  3, 1881 10,000 

August  2, 1882 8,000 

August  11, 1888 12,500 


By  act  of— 

8e7>temher  19,  1890 

July  13, 1892 

August  18, 1894 

Junes,  1896 


$10,  OOn 
10,  OCi} 

5.01X) 
5,00r. 


Total 77,  OOD 


COMMERCIAL  STATISTICS  OF  TRINITY  UIVBR,  TBXAS,  VOR  THS  FI80AI.  TKAB  KKDIKG 

JUNK  30,  1897. 

Vessels  using  the  river,  29  (27  sailing  vessels,  1  barge,  and  1  steamer);  lenc^h  on 
deck,  30  to  100  feet;  draft,  2.5  to  6  feet;  tonnage,  4  to  150  tons;  trips  made  during 
tiie  year,  826;  total  tonnage,  10,701. 

Amount  omd  voZm  of  freight  tro/neporiod. 


ArtiolM. 


Cotton 

Lumber 

Coal 

Stock 

General  merobandine 

Total 


Tons. 


8,828 


98 

814.864 

8^796 

21,29» 

ns 

10,051 

87 

1,132 

188 

12.36i< 

881. 8oe 


Decrease  since  last  year,  2,137  tons. 

Comparative  eiatement  for  JUoal  yeare  1S96  to  18S7, 


Artiolee. 


Cotton tons 

Lumber do. 

Coal do. 

Stook do. 

General  mercbandUe do. 

Total  tonnage 

Total  Talne ^ 


1888. 


78 

8,747 

886 

88 
681 


8,868 


188,487 


27 
8,856 


8i 

78 


7,721 


187.848 


6.T95 

r 

186 


«,828 


980,881 


T5. 

IMPROVEMENT  OF  BUFPALO  BAYOU,  TEXAa 

The  object  of  this  work  is  to  provide  tbe  city  of  Houston,  Tex.,  with 
a  waterway  to  Galveston  and  the  Gulf  of  Mexico  having  a  depth  of  12 
feet. 

Work  was  suspended  on  November  4, 1895,  at  which  time  there  was 
a  depth  of  10  feet  in  the  channel,  which  had  also  been  cleared  of 
obstructions. 

No  work  was  done  during  the  present  fiscal  year  because  there  was 
ample  depth  of  water  in  the  bayou  at  the  beginning  of  the  cotton  sea- 
son to  satisfy  the  demands  of  commerce,  and  as  Congress,  by  actapproved 
February  1, 1897  (Public — ^No.  38),  had  indicated  a  possible  intention  ot 
providing  a  channel  25  feet  deep  instead  of  12  feet  in  the  bayou,  and 
also  of  establishing  a  harbor  at  or  near  Houston  25  feet  deep. 

The  survey  called  for  by  above  mentioned  act  was  made  in  March, 
1897.  It  developed  tlie  fact  that  but  little  shoaling  had  occurred  except 
directly  at  and  for  a  short  distance  below  the  city  of  Houston. 
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The  money  expended  daring  the  year  was  applied  to  making  survey 
and  collecting  the  compiercial  statistics  of  the  commerce  using  the 
bayoa. 

Amount  expended  on  this  improvement  to  June  SO,  1896 $208, 318. 82 

Amount  expended  dnring  the  fisosi]  year 1,417.56 

Totalamonutezpendedto  JnneSO,  1897 209,736.38 

Money  statement 

Jvlj  1, 1896,  balance  unexpended $20,431.18 

Jnne30,  1897,  amount  expended  during  fieoal  year 1,417.66 

July  1, 1897,  balance  unexpended 19,013.62 

(Amount  (eetimated)  required  for  completion  of  exieting  project 156, 549. 75 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  JnneSO,  1899  100, 000. 00 
Submitted  in  comiuiance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


AhitTMi  of  apprapriaHom  made  by  Congres$far  improving  Buffalo  BayoUf  Tbxob. 


By  act  of— 

March  8, 1881 $25,000 

August  2,  1882 50,000 

July  2, 1884 25,000 

August  5, 1886 18,750 

August  11,  1888 25,000 

September  19, 1890 25,000 


By  act  of— 

July  18, 1892 $25,000 

August  18, 1894 15,000 

June  3,  1896 20,000 

Total 228,760 


COMMBBCIAL  STATIBTIOB  OV  BUFFALO  BATOU,  TBXA8,  FOR  THB  FISCAL  TSAR  BNDINO 

JUNK  SO,  1897. 

Vessels  using  bayou,  72  (9  steam  vesselB,  28  barges,  and  35  sailing  vessels) ;  length, 
25  to  162  feet;  draft,  2  to  6.5  feet  ;  tonnage,  2.5  to  368  tons;  trlfw  made  during  the 
year,  2,859;  total  tonnage,  347,267. 

Amount  and  value  of  freight  traneported. 


Aitioles. 


Coitmi  (ni.066  telM) 

Cotton  prodneto 

Coal 

Lumber 

Bnildinf  mstarisl — 
Qenoral  mardhsiidise. 

IMil 


82,797 

22,828 

1.M8 

2,668 

10,158 

8,789 


129^064 


Approximate 
value. 


$U,05i,82O 

618,008 

0,740 

89,764 

18,468 

48,108 


13,684,203 


Increase  since  last  year,  14,175  tons. 

Comparative  etaiement  for  fteoal  yeare  1895  to  18S7. 


Articles. 


Cotton •• tons.. 

Cotton  prodnote...  •..•...••.•■.■....•.•••..•..■■••••........ do... 

Coal do... 

Lumber do... 

Baildlag  material do... 

Generalmecebandiae do... 

Total  tonnage 

Total  value 


1896. 


128,506 
12,505 
4,758 
4,440 
7,028 
8.141 


160.468 


$16,243,706 


1800. 


78.686 
16,672 
1,060 
8,185 
6,485 
0,101 


114.870 


$14,567,872 


1807. 


82,767 

22,823 

1,048 

2,560 

10,158 

8,780 


120.064 


$13,584,203 
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IMPROVEMENT  OF  BRAZOS  RIVER,  TEXA& 

Under  the  present  project  the  improvement  of  this  stream  is  confined 
to  the  removal  of  snags  and  other  obstmctions  firom  the  bed  and  banb 
between  Velasco  and  Richmond,  a  distance  of  89  miles. 

It  is  expected  that  the  work,  when  completed,  will  pnt  that  portion 
of  the  river  in  a  good  navigable  condition  at  ordinary  stages  of  water, 
but  the  improvement  will  not  be  permanent  unless  the  obBtractioiii 
brought  down  on  each  rise  in  the  river  are  removed  annually. 

No  work  was  done  during  the  fiscal  year  owing  to  the  unfavorabk 
stage  of  water  in  the  river,  nor  has  any  of  the  appropriation  beei 
expended. 

Ko  money  has  as  yet  been  expended  on  this  improvement. 

Money  statement, 

Jaly  1, 1896,  balanoe  unexpended 16,000.06 

July  1, 1897,  balance  unexpended 5yO0D.0C 

(Amount  (eetfanated)  required  for  oompletion  of  existing  project 5, 000. 06 
Amount  that  can  be  profitably  expended  in  fiscal  vear  endins  June  90, 1899      5, 000.  OC 
Submitted  in  compliance  with  requirements  of  sections  3  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civU  act  of  June  1, 1897. 


Ah$trMi  of  approprioHan  made  fry  Oengrmefor  improving  Bnmoo  JUoor, 
By  act  of  June  3»  1896 tS^OOD 


CX>lOfXB0IAL  STATISTICS  OF  BRAZOB   RIVBR,  TEXAS,   BSTWSEN  y«LASCX>    AHD  SICB- 

MOND,  FOB  THX  FISCAL  TBAB  BNDIKO  JUNB  SO,  1897. 

Vessels  using  riyer,  88  (5  steam  and  28  sailing  vessels) ;  length,  15  to  100  feet ;  dzaf^ 
2^  to  9  feet;  tonnage,  6  to  47  tons. 

Amount  and  valmo  of  freight  trantporUd. 


ArttolM. 


CoHon 

Cotton  leed 

Cattle 

Lumber 

General  merohandifle 

Totia 


14,700 


S.780 

$600. 0« 

7,500 

45,  Wf 

1,000 

00,Odt 

450 

*,«»» 

1.000 

as^w 

No  comparison  can  be  made  with  former  years,  this  befng  the  flnt  year  for  whick 
statistics  were  oollected. 


T7- 

OPERATING  AND  CARE  OP  MORGANS  CANAL,  TEXAS. 

A  watcbmao  was  stationed  at  Morgans  Point  in  charge  of  Morgans 
Canal.  His  services  were  paid  nntil  October  31, 1896,  from  appropria- 
tion for  improving  ship  channel  in  Galveston  Bay,  Texas;  since  then 
from  an  allotment  of  1240  made  by  the  Department  on  December  2, 
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1896,  from  the  permanent  indefinite  appropriation  provided  for  in  sec- 
tion 4,  act  of  July  5, 1884. 

This  amount  was  expended  as  follows :  James  A.  Blacky  salary,  eight 
months  at  $30,  $240. 

Money  statement, 

December  %  1896,  amoont  allotted $340.00 

June  30, 1S97,  amonnt  expended  during  fiscal  year 240.00 


Ah9traei  of  alMmet^i  wutde  for  operating  and  care  of  Morgan*  Canal,  Texa9,  provided 

for  hg  oeelion  4,  act  July  5, 1SS4. 

Deoember  2, 1886 $240.00 


T  8. 

PRBLIMINART  EXAMINATION  OF  CHANNEL  BETWEEN  BRAZOS  RIVER 

AND  GALVESTON  BAY,  TEXAS. 

[Printed  in  House  Doc  No.  §0,  Filty-fovrth  CoDgz«M,  Moond  MMkm.] 

Offiob  of  the  Chief  of  Enginebrs, 

United  States  Army, 
Washingtouj  JD.  0.,  December  8j  1896. 

Sib:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  Ifovembw  10^  1896^  with  map,*  by  Maj.  A.  M.  MiUer,  Oorps  of 
Engineers,  upon  the  preliminary  examination  of  channel  between  Brazos 
Biver  and  Galveston  Bay,  Texas,  provided  for  in  the  river  and  harbor 
act  of  June  3, 1896. 

From  this  report  it  appears  that  there  exists  a  navigable  channel  3 
feet  in  depth  from  Galveston  Bay  to  Brazos  River,  except  through  the 
canal  of  the  Galveston  and  Brazos  Navigation  Company,  and  Miyor 
Miller  states  that,  in  view  of  the  high  estimate  of  value  placed  upon  its 
franchise  by  the  company,  in  his  opinion  that  part  of  the  route  under 
examination,  which  consists  of  this  canal,  is  not  worthy  of  improvement 
by  the  United  States.  If  these  works  could  be  purchased  at  a  reason- 
able price,  the  Government  would  be  justified  in  keeping  the  route  open. 

The  views  of  the  district  officer  are  concurred  in  by  the  division 
engineer,  Colonel  Barlow,  and  by  me. 

Very  respectfully,  your  obedient  servant, 

W.  P.  Craiohill, 
Brig.  0en.j  Chief  of  Engineers. 
Hon.  Daniel  B.  Lamont, 

Secretary  of  War. 


bbport  of  maj.  a.  m.  miller,  oorps  of  engineers. 

United  States  Engineer  Ofeiob, 

Odlvestany  2to.,  November  16^  1896. 

General:  In  compliance  with  instructions  contained  in  letter  dated 
Office  of  the  Chief  of  Engineers,  United  States  Army,  Washington, 

*Not  reprinted.    Printed  in  Honee  Doc.  No.  88,  Fifty-fourth  Congrese,  seoond  session. 
BNO  97 114 
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D.  0.«  June  16, 189G,  I  have  the  honor  to  make  the  following  report  od 
a  preliminary  examination  of  channel  between  Brazos  Biver  and  Gal- 
veston Bay,  Texas: 

The  channel  between  Galveston  Bay,  Texas*  and  the  Brazos  £iT«f 
maybe  divided  into  four  sections:  (1)  Mud  iBland  Pass,  (2)  Follets 
Pass,  (3)  the  open  waters  of  Oyster  Bay,  and  (4)  the  canal  of  the  Gal 
veston  and  Brazos  Navigation  Company. 

The  United  States  has  already  done  dredging  at  Christmas  Point  in 
Oyster  Bay,  and  from  Galveston  Bay  to  this  point  there  is  a  navigable 
channel  3  feet  deep  at  low  tide;  the  depth  along  this  line  of  navigation 
varies  with  the  height  of  the  tide.  From  Christmas  Point  through 
Oyster  Bay  there  is  a  channel  depth  of  3  feet  to  the  mouth  of  the  Gal 
veston  and  Brazos  Navigation  Company's  canal;  this  canal,  forming 
the  fourth  link  in  the  line  of  connection  between  West  Galveston  Bay 
and  the  Brazos  Biver,  is  about  11  miles  in  length,  is  excavated  partiallV 
through  the  waters  of  Oyster  Bay  and  the  mainland,  utilizing  the  bed 
and  waters  of  Oyster  Creek;  it  joins  the  Brazos  Biver  aboat  a  mile 
above  the  mouth.  The  canal  was  constructed  in  1850.  The  company 
constructing  it  was  chartered  under  the  laws  of  the  State  of  Texas^ 
and  is  entitled  to  and  does  collect  toll  from  vessels  using  the  canal 
The  width  of  the  canal  varies  from  40  to  80  feet,  the  depth  varying 
from  2  to  7  feet. 

The  canal  is  used  by  fishing  boats,  market  craft,  and  stern-wheel 
river  boats  during  the  cotton  season  to  transport  the  Brazos  River  cot 
ton  to  Galveston  and  return  merchandise.    The  route  serves  as  a  regu- 
lator of  fireight  between  certain  Brazos  Biver  points  and  Galveston,  as 
it  is  a  competitor  with  the  railroads. 

As  mentioned  above,  the  United  States  has  improved  and  famished 
a  channel  of  3  feet  depth  between  Galveston  Bay  and  the  eastern  end 
of  the  canal;  the  canal  company  has  done  very  little  of  late  years  U> 
improve  or  deepen  the  canal;  the  property  is  not  valuable  as  a  privati^ 
investment  and  would  require  an  expenditure  of  about  $4,000  per 
annum  to  keep  a  depth  of  3  feet  available  for  navigation. 

In  view  of  the  high  estimate  of  value  placed  upon  the  franchise  of 
the  Galveston  and  Brazos  Navigation  Company,  in  my  opinion  that  part 
of  the  <<  channel  between  Brazos  Biver  and  Galveston  Bay,  Texas,"* 
which  consists  of  the  canal  of  the  Galveston  and  Brazos  NavigatioB 
Company,  is  not  worthy  of  improvement  by  the  United  States.  If  these 
works  could  be  purchased  at  a  reasonable  price  I  think  the  Government 
would  be  justified  in  keeping  the  route  open. 

The  report  of  Lieut.  W.  V.  Judson,  Corps  of  Engineers,  who  made  a 
personal  examination  of  this  channel,  is  forwarded  herewith,  together 
with  sketch  map  of  channel :  also  letter  from  Lieutenant  Judson  to  Mr. 
Branch  T.  Masterson,  presiaent  of  the  canal  company,  and  the  latters 
reply. 

Very  respectfully,  your  obedient  servant, 

A.  M.  MiLLKB, 

Major y  Corps  of  Engineers. 

Brig.  Gen.  W.  P.  Cbaighill, 

Chief  of  Engineered  U.  8.  A. 

(Through  the  Division  Engineer.) 
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print  indonement.] 

IT.  S.  Enginbbr  Offiob, 

Southwest  Division, 
Washington^  i).  0.,  November  20^  1896, 

Respectfully  forwarded  to  the  Obief  of  EngiDeers,  U.  8.  A.,  coucur- 
ring  in  the  views  of  the  district  officer. 

J.  W.  Barlow, 
Colonelj  Corps  of  Engineers^  Division  Engineer . 


bbport  of  first  ubut.  w.  t.  judson,  corps  of  enginebbs. 

United  States  Engineer  Office, 

Galve9ton,  Tex,,  August  7, 1896, 

Major:  I  have  the  honor  to  report  as  follows  npoD  a  preliminary  examination  of 
the  channel  between  the  Brazos  River  and  Galveston  Bay.  This  examination  is  made 
in  accordance  with  act  of  Con  j^ress  of  June  3,  1896,  and  in  obedience  to  your  orders. 

Information  upon  the  subject  of  this  waterway  is  contained  in  annual  reports  of 
the  Chief  of  Engineers  as  follows: 

1881,  pp.  1376  et  seq.,  report  on  survey  of  the  canal  connecting  Galveston  and 
Brazos  River,  Texas. 

1888,  pp.  1294  et  seq.,  report  of  MaJ.  O.  H.  Ernst,  Corps  of  Ennneers,  to  the  Chief 
of  Engineers,  wherein  tho  waterway  which  is  the  subject  of  this  report  is  spoken 
of  as  affording  the  best  outlet  to  the  Brazos  River. 

1892,  pp.  1563  et  seq.,  report  on  preliminary  examination  of  West  Galveston  Bay. 
Texas,  from  Christmas  (Christians)  Point,  with  a  view  of  reopening  the  channel 
through  West  Bay. 

1892,  pp.  1566  et  seq.,  report  on  survey  of  West  Galveston  Bay  from  Christmas 
(Christians)  Point. 

From  the  above-mentioned  sources,  and  from  the  maps  and  sketches  that  accom- 
panied them  (not  printed  in  annual  repgrts),  I  gathered  part  of  the  information  that 
Ibllo  ws.  I  spent  in  addition  .July  17, 18,  and  19, 1896,  in  schooner  and  skiff  ascertaining, 
by  continuous  soundings  in  the  channel  and  occasional  cross  sections,  the  present  con- 
dition of  depth,  etc.  All  heights  and  depths  subsequently  given  are  to  be  understood 
as  referring  to  plane  of  mean  low  tide. 

The  waterway  connecting  Galveston  with  the  Brazos  River  is  about  38  miles  long 
and  is  made  np  of  the  following  parts,  in  order,  from  Galveston: 

Channel  through  West  Galveston  Bay  to  San  Luis  Pass,  running  in  southwesterly 
direction  about  22  miles;  thence  to  Christmas  (or  Oyster)  Bay,  through  Mud  Island 
Pass  and  FoUets  Pass,  bv  a  tortuous  channel  known  to  local  navigators  as  '*Tiddlnm 
Taddlum;''  thence  mostly  in  a  southwesterly  direction  through  Christmas  Bay  to  the 
mouth  of  the  Galveston  and  Brazos  Canal;  thence  nearly  10  miles,  still  generally  in 
a  southwesterly  direction,  to  a  point  on  the  Brazos  River  about  three-fourths  of  a 
mile  above  its  mouth. 

That  part  of  the  waterway  between  San  Luis  Pass  and  the  Brazos  River  is  the 
especial  subject  of  this  report.  The  parts  between  Galveston  and  San  Luis  Pass  and 
also  at  Christmas  Point  in  Christmas  Bay  have  recently  been  improved  by  the  United 
States,  and  funds  are  now  available  for  further  operations  in  these  sections. 

lielow,  the  various  links  in  the  channel  between  San  Luis  Pass  and  the  Brazos 
River  are  described  in  order: 

Mud  Island  Pass  is  about  200  feet  in  width,  5,000  feet  long,  and  has  a  present  chan- 
nel depth  of  from  10  to  15  feet. 

Folletts  Pass  is  about  800  feet  wide,  9,000  feet  long,  and  has  m  present  channel 
depth  of  from  6  to  18  feet. 

The  channel  through  the  open  waters  of  Christmas  (Oyster)  Bay  is  about  3^  miles 
long.  The  waters  of  this  bay  (varying  in  the  channel  from  2  to  3i  feet  deep)  have 
constituted  one  of  the  shoalest  links  in  the  channel  between  Galveston  and  the 
Brazos  River. 

By  the  terms  of  act  of  Congress  of  July  13, 1892,  money  appropriated  for  improv- 
ing channel  in  West  Galveston  Bay  is  also  available  for  aeepening  the  waters  of 
Christmns  (Oyster)  Bay,  in  the  vicinity  of  Christmas  Point,  wnere  the  least  depth 
and  the  most  tortuous  oourse  of  channel  have  hitherto  existed.  At  this  locality,  in 
1895,  the  United  States  dredged  a  channel  1,800  feet  long,  100  fret  wide,  and  3  feet 
deep.  Thirdepth  can  now  be  carried  through  the  channel  in  Christmas  Bav  until 
the  mouth  of  the  Galveston  and  Brazos  Canal  be  approached.  This  canal,  which  is 
owned  by  the  (lalveston  and  Brazos  Navigation  Company,  incorporated  under  the 
laws  of  Texas  in  1850,  hus  its  northeasterly  end  very  indefinitely  located.  It  has 
been  largely  dug  through  the  very  shallow  waters  of  the  southwesterly  end  of 
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Christinas  Bav.  It  might  be  fair  to  sajr  that  the  limit  of  priyate  ownership  is  at  a 
point  aboat  1  mile  northeast  of  Rattlesnake  Point,  which  is  near  the  point  when 
the  general  S-foot  contour  of  Christmas  Bay  crosses  the  line  of  the  channel.  Thisii 
a  tidb-level  oanal.  Throngh  some  6  miles  of  its  coarse  it  follows  Christmas  Baj  sod 
Oyster  Creek.  The  remaining  4  miles  (approximately)  is  excavated  throo^^h  Isnd 
from  2  to  6  feet  high. 

A  large  part  of  its  course  throngh  the  bay  is  between  artificial  banks  of  shell  sod 
mad  formed  of  the  materials  dredged  from  the  cut.  At  several  places  where  th<#e 
artificial  banks  do  not  appear  pile  revetments  have  been  used  to  prevent  cross  car- 
rents  from  filling  the  canal.  These  revetments  are  now  practically  destroyed  from 
various  causes.  The  canal  was  first  dag  in  1850-^51.  It  was  again  cleared  oat  ie 
1866-67.  Its  dimensions  then  are  reported  as  100  feet  wide  and  6  feet  deep.  In  18S' 
the  average  width  was  reported  as  80  feet  and  the  ''usnaP'  depth  as  3^  feet.  The  cofL- 
pany  has  done  dredging  at  various  times  and  places  since  1866-^.  At  the  time  of  mj 
examination  the  width  varied  from  40  to  80  feet.  The  maximum  depth  in  the  showi- 
est cross  sections  was  but  2  feet;  in  the  deepest  cross  sections  it  was  7  feet.  Nearlv 
everywhere  in  the  center  of  the  channel,  however,  the  depth  was  from  2^  to  3  feet 
The  bottom  was  very  sofb  mud  aud  to  a  considerable  depth,  probably  to  6  or  8  f<^t 
below  mean  low  tide.  The  banks  are  of  shell,  and  mud,  aud  clay,  varyioj^  in  beigL: 
from  1  to  7  feet.  A  wagon-swing  drawbridge  spans  the  canal  about  1^  miles  from  thr 
Brazos  River.  The  pivot  pier  is  upon  the  sontnern  bank.  The  draw  opening  in  the 
clear  is  52  feet,  and  the  clearance  between  the  bottom  of  the  bridge  and  mean  lov 
tide  is  about  6  feet.  This  bridge  is  in  a  dilapidated  condition,  but  is  still  operated. 
A  toll  is  charged  upon  vessels  using  the  canal. 

A  sketch  is  forwarded  herewith  compiled  from  various  souroes,  including  the  recent 
examination  made  by  me. 

Daring  the  cotton  season  steamboats  of  the  river  style  navigate  between  pointi 
on  the  Brazos  River  and  Galveston.  In  addition  many  market  and  fishing  schoonen 
and  other  small  craft  pass  back  and  forth  between  Oyster  Bay,  San  Lnls  Paasy  and 
Galveston. 

The  project  adopted  by  the  United  States  for  the  improvement  of  that  part  of  the 
waterway  between  Galveston  and  San  Luis  Pass  involves  dredging  tnrongh  all 
shoals  to  a  depth  of  5  feet  and  a  width  of  200  feet. 

At  Christmas  Point  the  project  involves  dredging  a  channel  5  feet  deep  and  liX 
feet  wide.  * 

As  a  result  of  the  work  done  in  the  past  four  years,  there  is  now  a  channel  3^  feet 
deep  and  at  least  100  feet  wide  from  Galveston  to  San  Luis  Pass,  and  a  channel  it 
least  100  feet  wide  and  3  feet  deep  to  the  month  of  the  Galveston  and  Brazos  CauAl^ 
assuming  the  mouth  to  be  located  as  above  described. 

San  Luis  Pass,  connecting  the  waters  of  Galveston  Bay  and  the  Gulf  of  Mexico, 
has  about  8  feet  of  water  upon  its  bar. 

The  obstructions  to  a  continuous  3-foot  channel  between  Galveston  and  the  Braroi 
Biver  are  now  confined  to  the  Galveston  and  Brazos  Canal.  The  canal  has  beeo 
reported  as  being  a  property  unproductive  to  its  owners. 

In  1887  Maj.  O.  H.  Ernst  reported  (p.  1298  Annnal  Report  Chief  of  Engineera,  18SS 
that  it  conld  probably  be  acquired  by  the  United  States  at  a  nominal  sum.     If  this 
is  now  the  case,  in  my  judgment  it  is  worthy  of  acquisition  and  improvement  by  the 
General  Government. 

Economy  in  dredging  involves  the  assurance  of  a  considerable  ''face"  or  depth  of 
cut.  In  a  general  way  it  mav  be  assumed  that  upon  the  acquisition  of  the  canal,  and 
every  four  years  thereafter,  dredging  should  be  done  over  a  superficial  area  of  aboot 
60,000  square  yards,  with  a  depth  of  cut  of  1  yard.  This  dredging  could  probably  \^ 
done  for  20  disnts  per  cubic  yard,  and  ought  to  insure  3  feet  depth  in  the  canal  at  sil 
times. 

If  the  above  estimate  is  correct  (it  must  be  borne  in  mind  that  it  is  not  based  upon 
an  exact  survey)  the  maintenance  of  the  oanal  would  involve  an  expenditore  of 
$12,000  every  four  years  by  the  General  Government. 
Very  respectfully,  your  obedient  servant, 

W.  V.  JUDSOMTy 

Fir$t  Liwi.,  Cmp$  of  Engit 
Ccrp9  of  Engineer$f  U  .&  A. 


LBTTBB  OF  FIRST  LIBUT.  W.  V.  JUDSOV,  COBP8  OF  ENOINSBB8. 

UNiTJiD  States  Enginekr  Offick, 

OalvesUm,  Tex,,  AtiguMt  6,  1896. 

Sir:  Act  of  Congress  June  3,  1896,  provided  for  a  preliminary  examination  of  th« 
channel  between  Galveston  and  the  Brazos  liiver.  If  you  care  to  make  any  state- 
ment in  this  connection  as  to  the  terms  upon  which  your  company  will  transfer  it» 
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rif^hta  to  the  United  States,  and  if  you  wUl  kindly  describe  the  condition  and  amoont 
of  oommeroe  that  are  aflfected  by  your  canal,  please  address  a  letter  upon  these  sub- 
jects at  your  earliest  convenience. 

Very  respectfully,  W.  V.  Judson, 

Fir$i  Lieut.,  Corps  o/Engineen, 

Mr.  B.  T.  Masterson, 

President  Galveston  and  Brazos  Kaoigation  Company,  O^y* 


LRTTBR  OF  MR.   BRANCH  T.  MASTBRSON,   PRR8IDBNT  GALYBSTON  AND  BRAZOB 

NAVIGATION  COMPANY. 

Qalveston,  Tex.,  September  f ,  1896, 

Dear  Sir:  In  response  to  your  favor  of  Angnst  5, 1  beg  to  saj  that  the  Galveston 
and  Brazos  Navigation  Company  has  expended,  approximately,  $30,000  within  the  last 
five  years,  improving  the  channel  connecting  the  Brazos  Kiver  with  Galveston  Bay. 
We  iQcognize  the  fact  that  as  the  Government  owns  the  waterway  for  the  entire  dis- 
tance from  Galveston  to  the  head  of  navigation  on  the  Brazos,  except  this  canal  of 
11  miles  in  length,  the  interest  of  commerce  commands  that  the  Government  should 
own  this,  so  that  the  entire  route  should  be  improved  and  opened  to  free  navigation 
We  would  be  willing  to  convey  it  to  the  Goveiuiment  for  $100,000,  which  would  be 
much  less  than  the  actual  cost  of  excavation,  without  any  allowance  for  the  fran* 
chise  or  right  of  way.  Since  the  reopening  of  this  line  of  transportation  the  freights 
for  the  Brazos  Kiver  products  seeking  that  ontlet  have  been  reduced  very  greatly— the 
freight  on  cotton  from  $3  to  $1  per  bale.  The  traffic  has  increased  from  2.500  bales  to 
10,000  bales,  and  there  is  every  prospect  of  a  continual  increase  as  the  lands  in  the 
counties  bordering.on  the  Brazos  are  put  in  cultivation.  In  Brazoria  County  the  area 
in  cultivation  has  increased  at  least  20  per  cent  in  this  year. 
Very  respectfully. 

Branch  T.  Masterson, 
President  Oalveston  amd  Brazos  Navigation  Company, 

Lieut.  Wm.  V.  JuDSON, 

Corps  qf  United  States  Engineers, 


Tg. 

SURVEY  FOR  FURTHER  DETERMINING  THE  CAUSES  OF  THE  EROSION 
OF  THE  EASTERLY  END  OF  GALVESTON  ISLAND,  TEXAS,  AND  ESTI- 
MATING COST  OF  WORKS  TO  PREVENT  SAME. 

[Flrlnted  in  Hoiue  Boo.  No.  US,  Fifty-foorth  Congreoo,  seoond  mssIoib.] 

Office  of  the  Ohibf  of  ENaiNEEBS^ 

United  States  Army, 
Washington^  D.  0.,  December  5, 1896. 

Sib  :  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  November  16, 1896,  by  Maj.  A.  M .  Miller,  Corps  of  Engineers,  upon 
survey  directed  by  the  river  and  harbor  act  of  June  3, 1896,  to  be  made 
for  the  purpose  of  further  determining  the  causes  of  the  eroaion  of  the 
easterly  end  of  Galveston  Island,  Texas,  and  estimating  the  cost  of 
works  to  prevent  the  same. 

Comparing  the  results  of  this  survey  with  survey  made  in  1894,  Major 
Miller  states  that  the  effect  of  the  extension  since  1894  of  3,000  feet  of 
the  south  jetty  at  Galveston  has  almost  if  not  quite  caused  a  cessation 
of  erosion  at  the  eastern  end  of  the  island ;  and  that  it  is  almost  certain 
no  further  erosion  at  that  point  need  be  apprehended.  From  this  he 
considers  an  estimate  of  the  cost  of  works  to  prevent  further  erosion 
unnecessary,  it  being  evident  that  the  south  jetty  affords  sufficient 
protection. 
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The  views  of  the  distnct  officer  are  concnrred  in  by  the  Division  Engi 
neer,  Col.  J.  W.  Barlow,  Corps  of  Engineers,  and  by  me. 
Very  respectfully,  your  obedient  servaht, 

W.   P.  ORATGHrLL, 

Brig.  G«i.,  Chief  of  JEngineerg. 

Hon.  DAfriEL  8.  Lamont, 

Secretary  of  War, 


letter  op  maj.  a.  h.  miller,  oorps  op  engineers. 

United  States  Engineer  Opfioe, 

Oalvestony  Tea?.,  November  16,  1896. 

General:  I  have  the  honor  to  forward  herewith  a  report  on  a  sur 
vey  ''ibr  further  determining  the  causes  of  the  erosion  of  the  easterly 
end  of  Galveston  Island,  Texas,  and  estimating  the  cost  of  works  to 
prevent  the  same." 

In  my  opinion  the  construction  of  works  for  the  prevention  of  further 
erosion  of  the  eastern  end  of  Galveston  Island  is  unnecessary. 
Yery  respectfully,  your  obedient  servant, 

A.   M.   MiLLKB, 

Major ^  Corps  of  JEngineers. 

Brig.  Gen.  W.  P.  Craighill, 

Chief  of  Engineers^  U.  8.  A, 

(Through  the  Division  Engineer.) 

[First  indoraement.] 

U.  S.  Engineer  Ofpicb, 

Southwest  Division, 
Washington^  J>.  C,  November  20,  1896. 

Respectftilly  forwarded  to  the  Chief  of  Engineers,  United  Stat^ 
Army,  concurring  in  the  views  of  the  district  officer. 

J.  W.  Barlow, 
Colonelj  Corps  of  Engineers,  Division  Engineer. 


report  op  maj.  a.  m.  miller,  oorps  op  engineeb8. 

United  States  Engineer  Ofpiob, 

Galveston,  Tex.,  November  16^  1896. 

General:  In  compliance  with  directions  contained  in  letter  dated 
Office  of  the  Chief  of  Engiueers,  United  States  Army,  Wasbington. 
D.  C,  September  5, 1896, 1  have  the  honor  to  make  the  following  rei>ort 
on  a  survey  ''for  further  determiniug  the  causes  of  the  erosion  of  tlie 
easterly  end  of  Galveston  Island,  Texas,  and  estimating  the  cost  of 
work  to  prevent  the  same." 

Under  date  of  August  25, 1895, 1  made  a  report  on  a  survey  ''for 
determining  the  causes  of  the  erosion  of  the  easterly  end  of  Galvestos 
Island,  and  estimating  the  cost  of  works  to  prevent  the  same.^ 
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On  November  6, 1896, 1  caused  a  sarvey  to  be  made  for  the  same  pur- 
pose, a  tracing*  oi  which  is  forwarded  herewith.  This  latter  should  be 
compared  with  that  accompanying  my  report  of  August  25.  (House 
Doc.  No.  64,  Fifty- fourth  Congress,  first  session.) 

The  map  of  survey  of  November  '6,  1896,  does  not  extend  farther 
westwa^  than  Sixth  street,  as  it  was  found  by  the  survey  that  no  ero- 
sion had  taken  place  in  that  direction  since  the  survey  of  November, 
1894.  It  will  be  seen  by  an  inspection  of  the  accompanying  map  that 
since  November,  1894,  a  very  slight  erosion  has  occurred  between  Fourth 
and  Sixth  streets,  the  greatest  encroachment  being  87  feet  at  a  x>oint 
between  Fourth  and  Fifth  streets.  At  the  foot  of  Fourth  street  the 
present  shore  line  coincides  with  the  shore  line  of  1894,  and  thence 
eastward  there  has  been  a  large  accretion,  the  maximum  advance  gulf- 
ward  being  250  feet. 

Thus  it  will  be  seen  that  the  effect  of  the  extension  of  3,000  feet  of 
the  south  jetty  since  1894  has  almost  if  not  quite  caused  a  cessation 
of  erosion  at  the  eastern  end  of  Galveston  Island. 

The  above  showing  makes  it  almost  certain  that  no  further  erosion 
of  the  eastern  end  of  Galveston  Island  need  be  apprehended.  ^ 

What  is  stated  above  renders  an  estimate  of  the  cost  of  works  to  pre- 
vent further  erosion  unnecessary. 

It  is  evident  that  the  south  jetty  atfords  sufficient  protection. 
Yery  respectftdly,  your  obedient  servant, 

A.  M.  Miller, 
Major y  Carps  of  Engineers. 

Brig.  Gen.  W.  P.  Oraighill, 

Chief  of  Engineers^  U.  8.  A. 


T  10. 

REPORT  OP  BOARD  OF  ENGINEERS  ON  CHARACTER  AND  VALUE  OF 
IMPROVEMENTS  MADE  AT  THE  MOUTH  OF  BRAZOS  RIVER  BY  THE 
BRAZOS  RIVER  CHANNEL  AND  DOCK  COMPANY. 

[Pxinted  ia  S«nAte  Doo.  No.  188,  Iflflj-foartli  Congress,  second  session.] 

WASHINGTON,  D.  0.,  February  18y  1897. 

Sir:  The  Board  appointed  to  ascertain  the  character  and  value  of 
the  improvements  at  the  mouth  of  the  Brazos  liiver,  Texas,  has  the 
honor  to  submit  the  following  report: 

The  instructions  to  the  Board  and  the  law  under  which  it  was  consti- 
tuted are  given  in  the  following  letter  from  the  Secretary  of  War: 

War  Dbpartmknt,  Offick  of  tux  Srcrktaky, 

Wa$hington,  Deeemher  2, 1896. 

Colonsl:  a  Board  of  Engineers  has  been  appointed,  in  accordance  with  the  pro- 
yiaions  of  the  river  and  harbor  act  of  Jnne  3,  1896,  to  ascertain  the  character  and 
yalne  of  the  improvementfl  at  the  month  of  the  Braeos  River,  Texas,  as  follows :  Col. 
H.  M.  Robert,  Corps  of  Engineers:  Robert  Moore,  C.  E.,  of  St.  Lonis,  and  Stehman 
Forney,  United  States  Coast  and  Geodetic  Survey. 

Yon  are  hereby  appointed  president  and  disbursing  officer  of  the  Board. 

The  duties  of  the  Board  are  recited  in  the  law,  which  is  as  follows : 

"For  the  purpose  of  ascertaining  the  character  and  value  of  the  improvements 
made  at  the  monl^  of  tide  Brazos  Kiver,  Texas,  by  the  Brazos  River  Channel  and 
Dock  Company,  a  Board  of  Engineers,  one  of  whom  shall  be  a  civil  engineer,  to  be 
appointed  by  tlie  President,  one  a  member  of  the  Corps  of  Engineers  of  the  United 

*  Not  printed. 
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States  Army,  to  be  selected  bv  the  Secretary  of  War,  and  one  a  member  of  the  Comc 
and  Geodetic  Survey,  to  be  selected  by  the  Superintendent  of  the  SoTYey,  afiall  per- 
sonally make  examination  of  the  work  done  by  said  company  for  the  parpoae  (d 
deepening  the  channel  and  removing  the  bar  at  or  near  the  mouth  of  said  riv^v. 
It  shall  be  the  dnty  of  the  Board  so  constituted  to  report  the  depth  of  'irater  npoa 
the  bar  at  the  time  of  their  examination,  the  character  of  the  work  done,  and  the 
cost  of  the  same,  together  with  the  value  of  said  work  to  the  Government  of  the 
United  States,  and  such  other  information  as  they  may  deem  essentiaL  Said  Board 
■hall  report  tine  result  of  their  investigation  to  the  Secretary  of  War  on  or  before 
the  first  Monday  in  December  next,  and  the  Secretary  shall  immediately  trmnomit 
the  report  to  Congress,  and  five  thousand  dollars,  or  so  much  thereof  as  mav  be  nee- 
easary,  is  hereby  appropriated  to  pay  the  expenses  of  the  said  Board  ana  for  the 
services  of  the  said  engineer,  the  amount  of  such  compensation  for  said  serTioes  ts 
be  fixed  by  the  Secretary  of  War." 

The  amount  available  for  the  expenses  of  the  Board,  as  stated  in  the  law  aboT« 
quoted,  is  $5,000,  including  the  compensation  of  the  civil  engineer,  which  wOl  bs 
hereafter  fixed  by  the  Secretary  of  War. 

Very  respectfully,  Daniel  S.  Lamoht, 

Seoreiarjf  of  Wiar, 

Col.  H.  M.  Robert, 

Corp9  of  Engineers,  New  York  Citjf. 

The  Board  met  in  Washington,  D.  0..  on  December  11, 12,  and  14, 
1896;  in  Velasco,  Tex.,  January  10-15, 1897,  and  in  Washing^ton,  D.C, 
February  15-18, 1897,  to  oomplete  its  report. 

At  its  first  meeting  the  Board  instructed  its  president  to  ask  of  the 
Brazos  Eiver  Ohannel  and  Dock  Company  information  on  the  followiDg 
points: 

(1)  The  names  and  addresses  of  the  officers  of  the  oompanr. 

(2)  The  name  and  address  of  the  person  who  is  authorized  to  represent  the  com- 
pany in  its  dealings  with  the  Board  when  the  latter  inspects  the  work  done  for  the 
improvement  of  the  month  of  the  Brazos  Riyer. 

(3)  An  historical  statement  of  the  work  done  and  the  results  acoompliahed  each 
year  in  connection  with  the  effort  of  the  company  to  deepen  the  channel  and  xemoTe 
the  har  at  the  month  of  the  river. 

(4)  Such  maps  as  will  aid  the  Board  in  understanding  the  annual  ohanges  in  the 
channel  and  har  since  the  company  commenced  its  work. 

(5)  A.  full  detailed  statement  of  the  character  of  the  work  done  hy  the  oompanv 
for  the  purpose  of  deepening  the  channel  and  removing  the  har  at  or  near  the  mouth 
of  the  nver. 

(6)  A  detailed  statement  of  the  cost  of  the  work  done  hy  the  company  for  the  pur- 
pose of  deepening  the  channel  and  removing  the  har  at  or  near  its  mouth. 

(7)  Any  additional  facts  the  company  may  wish  to  present  that  would  throw  light 
on  tne  question  as  to  the  value  of  these  works  of  improvement  to  the  GoTemment  of 
the  United  States. 

(8)  Commercial  statistics^  showing  the  numher  of  vessels  and  kind,  and  their  ton* 
nage,  hoth  entering  and  leaving  the  Brazos  Biver  annually,  since  January,  1890. 

The  answers  to  these  questions  accompany  this  report,  marked  A. 

Qen.  W.  W.  Duffield,  Superintendent  of  the  United  States  Coast  and 
Geodetic  Survey,  kindly  offered  to  place  at  the  disposal  of  the  Board,  for 
the  purposes  of  this  survey,  the  necessary  field  party  under  charge  of 
one  of  the  most  experienced  hydrographic  officers  of  the  service,  Mr. 
H.  L.  Marindin.  This  offer  was  gladly  accepted,  as  the  reliability  of  the 
survey  and  its  conformance  with  the  qther  surveys  of  the  Golf  Coast 
made  by  the  Coast  and  Geodetic  Survey  was  thus  assured. 

Mr.  Marindin  with  his  party  left  for  the  Brazos  December  21, 1896, 
and  returned  to  Washington  January  31, 1897. 

During  the  five  days  spent  at  Yelasco,  the  Board  personally  examined 
the  Brazos  Biver  for  a  distance  of  about  20  miles  firom  its  mouth,  hav- 
ing the  channel  at  the  entrance  sounded  in  its  presence,  and  gave  pub> 
lie  hearings  to  all  desiring  to  be  heard  on  the  questions  before  the  BoanL 

After  leaving  Yelasco  the  Board,  by  request,  met  certain  gentlemen  in 
Houston  and  heard  their  views  expressed  upon  the  importance  of  the 
work  at  the  mouth  of  the  Brazos  Eiver.    On  February  15,  the  Board 
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gave  a  final  hearing  in  Washington,  D.  0.,  to  the  president  and  execn- 
tive  committee  of  the  Brazos  Kiver  Channel  and  Dock  Company. 

Every  effort,  consistent  with  accurate  and  thorough  work,  has  been 
made  to  expedite  this  report,  the  Board  being  called  together  for  its' 
final  session  as  soon  as  the  results  of  the  survey  made  by  the  coast  sur* 
vey  party  had  been  platted. 

PHTSIOAL  OBARAOTBrIsTIOS  OP  THE  BRAZOS  RIVER. 

The  Braeos  is  one  of  the  principal  rivers  of  Texas.  It  rises  in  the 
northwestern  part  of  the  State  and  runs  through  the  central  or  agri- 
cultural belt  of  Texas.  Its  length  is  about  800  miles,  and  its  watershed 
embraces  about  36,000  square  miles.  Its  low- water  discharge  at  Eich- 
mond,  a  point  70  miles  above  its  mouth  and  below  all  important  tribu- 
taries, was  found  by  Lieutenant  (now  Captain)  Zinn,  Corps  of  Engineers, 
United  States  Army,  in  1887,  to  be  800  cubic  feet  per  second,  but  it  is 
probable  that  it  is  sometimes  much  less.  Its  high- water  discharge  near 
its  mouth  is  said  to  exceed  60,000  cubic  feet  per  second.^  The  vertical 
range  between  low  and  high  water  is  42  feet  at  Bolivar  Landing,  49 
miles  from  the  mouth;  and  at  Waco,  430  miles  from  the  mouth,  it  is  38 
feet.  At  all  stages  it  is  navigable  as  far  as  Bolivar  Landing  for  boats 
drawing  about  4  feet;  and  in  former  times,  before  the  railroad  bridges 
which  now  cross  it  were  built,  small  boats  during  high  stages  of  the 
river  went  as  far  as  Washington,  255  miles  from  the  mouth.  Above 
this  point  the  river  is  obstructed  by  numerous  shoals  and  rapids,  which 
render  navigation  impracticable.  It  has  no  navigable  tributary.  The 
lower  16  miles  has  a  width  between  banks  of  300  feet  at  the  upper  end, 
increasing  gradually  to  600  feet,  and  a  channel  depth  varying  from  13 
to  30  feet. 

Unlike  any  other  Texas  river,  the  Brazos  flows  directly  into  the  Oulf 
of  Mexico  without  the  intervention  of  a  bay.  Beyond  the  mouth  the 
entrance  is  obstoncted  by  a  bar,  which,  before  any  works  for  its  improve- 
ment were  begun,  had  a  low- water  depth  varying  from  3  to  9  feet.' 
The  position  and  direction  of  the  channel  were  as  variable  as  its  depth. 
These  uncertainties  rendered  the  river  practically  valueless  for  com- 
mercial purposes,  and  led  to  the  construction  by  the  State,  about  1858, 
of  a  canal  about  10  miles  long,  leading  from  the  river  at  a  point,  say, 
three-fourths  of  a  mile  above  its  mouth,  into  Oyster  Bay  and  thence  into 
Galveston  Bay.  A  channel  depth  of  about  4  feet  was  for  a  number  of 
years  maintained  by  dredging.  Of  recent  years  it  has  been  somewhat 
neglected.  In  August,  1896,  Lieutenant  Judson,  Corps  of  Engineers, 
in  reporting  the  results  of  a  recent  examination,  says  that  its  width 
varied  from  40  to  80  feet,  with  a  maximum  depth  in  cross  sections 
var3ring  from  2  to  7  feet,  but  generally  from  2^  to  3  feet. 

'  See  paper  on  ''The  Brazos  River  Improvement,"  by  Geo.  Y.  Wisoer,  in  Transactions 
American  Society  of  Civil  Eogineers,  November,  1891,  page  523.  Wbere  Mr.  Wiener 
Is  cited  hereafter  it  will  be  apon  the  authority  of  this  paper. 

'The  investicatioDS  of  the  Board  make  it  probable  that  the  plane  of  reference  need 
by  the  Brazos  River  Channel  and  Dock  Com  pan  v  is  the  same  as  that  used  in  all 
Government  surveys  previous  to  1891.  Mr.  Marindin's  survey,  made  under  the  direc- 
tion of  the  lioard,  shows  that  the  plane  used  by  the  company  is  fl  ve-tenths  of  a  foot 
below  the  true  mean  low- water  plane,  as  determined  by  the  United  States  Coast  and 
Geodetic  Survey.  Therefore  flve-ten tos  of  a  foot  should  be  added  to  the  depths  stated 
in  reports  of  the  engineer  officers  previous  to  1^1,  and  the  same  amount  added  to 
the  high- water  depths  given  by  the  Brazos  River  Channel  and  Dock  Company.  The 
low-water  depths  stated  above  are  taken  from  the  report  of  Major  Ernst,  and  have 
been  corrected  as  above  indicated.  To  reduce  the  soundings  given  on  the  maps  of 
the  company's  surveys  to  the  plane  of  mean  low  water  uied  in  the  Coast  Survey 
charts,  1.8  ieet  should  be  dedncted. 
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FORMER  PROJEOTS  FOR  DEEPEIUKG  THE  RNTBANGB. 

Several  projects  for  deepening  the  entrance  to  the  river  have  beeo 
made  prior  to  the  one  which  this  Board  has  been  charged  to  investigate. 
In  1806  the  Brazos  Internal  Improvement  and  Navigation  Compaoj 
was  chartered  by  the  legislature  of  Texas  for  the  porpose  of  deex>eniD| 
the  channel  over  the  bar  and  improving  the  river,  but  after  varioii> 
nnsnccessfal  efforts  to  secure  a  sabsidy  &om  the  State  the  project  vae 
aboat  1874  finally  abandoned. 

The  next  year  Oapt.  0.  W.  Howell,  United  States  Engineers,  then  in 
charge  of  works  on  the  Texas  coast,  reported  a  project  for  removing  thf 
bar  and  strongly  recommended  its  adoption  by  the  Government.  Tlii5 
project  consisted  of  two  converging  jetties  of  closely  driven  palmetU 
piles,  each  live-eighths  of  a  mile  long  and  400  feet  apart  at  their  outer 
ends.    In  1880,  $40,000  was  appropriated  by  Congress  to  begin  the  worL 

Before  the  work  was  begun,  however,  Maj.  S.  M.  Mansfield,  who  in 
February,  1880,  succeeded  Captain  Howell,  proposed  an  amended  pnv- 
ect,  which,  in  September  of  the  same  year,  was  approved  by  a  Boanl 
of  Engineers,  consisting  of  Colonels  Tower,  Newton,  and  Abbot^  and  a 
month  later  by  the  Chief  of  Engineers  and  the  Secretary  of  War.  This 
project  was  for  parallel  jetties,  to  consist  of  brush,  stone,  and  eoncrete 
instead  of  i)iles.  They  were  to  be  carried  to  18  or  20  feet  of  water. 
The  approximate  length  of  the  north  jetty  was  to  be  3,600  feet,  and  of 
the  south  jetty  4,350  feet,  and  the  cost  was  estimated  at  $522,890.  The 
depth  of  water  to  be  gained  by  the  works  was  not  expected  to  be  more 
than  10  feet  at  mean  low  water.  Work  was  begun  on  this  project  in 
1881,  and  continued  by  annual  appropriations  until  1886,  when  further 
operations  were  suspended  for  lack  of  funds.  Up  to  this  time  9139,831, 
or  27  per  cent  of  the  original  estimate,  had  been  expended.  As  the 
result  of  this  expenditure  the  north  (or  east)  jetty  was  partly  com 
pleted  for  a  length  of  2,433  feet,  and  the  foundation  of  the  south  (or 
west)  jetty  laid  for  700  feet. 

In  September,  1887,  Maj,  O.  H.  Ernst,  who  had  succeeded  Major  Mans- 
field, reported  as  the  result  of  a  recent  survey  of  the  works  that,  owing 
partly  to  subsidence  and  partly  to  the  removal  of  the  top  courses  bj 
the  waves  or  by  the  action  of  the  teredo,  a  considerable  part  of  the 
north  jetty — the  only  one  on  which  more  than  the  foundation  work  had 
been  done — had  disappeared.  As  regards  the  results  obtained  in  regu- 
lating and  deepening  the  channel  he  found  but  9  inches  of  water 
between  the  jetty  lines,  and  the  channel,  instead  of  running  southeast 
as  intended,  turning  off  at  a  right  angle  to  the  northeast  and  Grossing 
the  jetty  at  a  point  600  feet  from  its  outer  end. 

In  view  of  these  discouraging  results,  and  in  view  also  of  the  small 
volume  of  water  in  the  river  during  low  water  and  the  absence  of  a 
tidal  basin  of  sufficient  magnitude  to  produce  any  considerable  scour- 
ing effect,  he  gave  it  as  his  opinion  that  better  results  in  opening  the 
river  for  commerce  would  be  obtained  by  deepening  the  Galventon  aod 
Brazos  Canal,  and  recommended  that  the  jetty  project  be  abandoned. 
In  this  opinion  the  Chief  of  Engineers  in  a  letter  to  the  Secretary  of 
War,  dated  January  II,  1888,  expressed  his  concurrence. 

THE  BBAZOS  BIVEB  OHANIOSL  AND  BOOK  GOMPANT.' 

While  this  investigation  was  pending  and  before  the  opinion  was 
rendered,  viz,  April  1, 1887,  the  legislature  of  Texas  added  to  the  generd 
statutes  a  new  chapter  authorizing  the  creation  of  private  oorporatioDS 
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for  the  purpose  of  constractiiig,  owning,  and  operating  deep-water 
channels  from  the  waters  of  the  Gulf  of  Mexico  to  the  mainland  and 
for  constructing,  owning,  and  operating  docks  in  connection  with  such 
channels.    Under  the  provisions  of  this  new  law  there  was  organized 
February  16, 1888,  the  Brazos  River  Channel  and  Dock  Company.    By 
the  terms  of  the  law  the  new  company  was,  so  far  as  could  be  done  by 
State  authority,  vested  with  power  to  construct,  own,  and  operate  a 
deep-water  channel  from  the  Oulf  of  Mexico  into  and  along  the  Brazos 
Kiver  into  the  mainland  as  far  as  *^  may  be  necessary  to  reach  a  place 
for  its  docks  that  will  afibrd  security  from  cyclones,  storms,  swells,  and 
tidal  waves,  with  such  depth  as  may  suit  its  convenience  and  the  wants 
of  navigation,  not  less  than  10  feet,  and  a  width  of  not  less  than  40  feet.'^ 
For  frimishing  to  vessels  the  facilities  for  navigation  the  company  is 
authorized  to  charge  and  collect  tolls  not  to  exceed  ^<  1  cent  per  barrel 
bulk  of  the  capacity  of  each  vessel  for  each  mile  of  the  length  of  its 
channel  used  by  the  vessel  going  either  way."    It  is  also  autliorized  to 
condemn  and  appropriate  for  its  necessary  uses  and  purposes  the  lands 
of  any  person  or  corporation  and  to  hold  as  its  right  of 'way  the  ^<  actual 
width  of  its  channel  and  not  more  than  300  feet  in  width  on  each  side 
of  it,  with  a  proviso  that  through  arable  land  it  can  acquire  by  condem- 
nation no  more  than  150  feet  on  each  side  from  the  edge  or  boundary 
of  said  channel."    The  company  as  a  dock  corporation  is  authorized  to 
construct,  own,  and  operate  docks  and  to  hold  such  real  estate  as  may 
be  necessary  therefor  or  for  the  construction,  use,  and  enjoyment  of  such 
warehouses  as  may  be  necessary  to  the  receiviug  and  discharging  of 
goods  and  merchandise,  and  to  collect  tolls  therefor.    As  a  dock  cor- 
poration, however,  it  is  not  vested  with  the  right  of  condemnation. 

In  confirmation  and  further  assurance  of  the  foregoing  righto  and 
privileges,  the  company  procured  the  passage  by  Congress  of  the  act  of 
August  9, 1888,  entitled  ''An  act  for  improving  the  mouth  of  the  Brazos 
Biver,"  whereby  the  Brazos  Biver  Channel  and  Dock  Company  is 
authorized  to  construct,  own,  and  operate  jetties  and  other  auxiliary 
works  for  the  purpose  of  creating  a  navigable  channel  at  the  mouth  of 
the  Brazos  Biver  and  thence  into  the  mainland  between  the  banks  of 
said  river,  and  to  charge  and  collect  tolls  therefor,  subject  to  such 
regulations  as  may  be  made  by  the  Secretary  of  the  Treasury  of  the 
United  States;  provided,  however,  that  work  shall  be  substantially 
commenced  within  one  year  from  the  date  of  the  act;  and  that  within 
three  years,  to  wit,  on  or  before  August  9, 1891,  the  company  shall 
secure  a  navigable  depth  of  12  feet  of  water  from  a  point  in  the  river 
beyond  the  reach  of  storms  and  tidal  waves  across  the  bar  to  a  depth 
of  12  feet  in  the  Gulf  of  Mexico,  and  shall  secure  an  additional  depth 
of  not  less  than  2  feet  during  each  of  the  three  succeeding  years,  so 
that  on  or  before  August  9, 1894,  a  depth  of  18  feet  shall  have  been 
secured;  any  failure  to  comply  with  these  conditions  as  to  depth  of 
water  and  time  for  any  period  of  twelve  months  in  excess  of  the  time 
fixed  as  aforesaid,  to  work  a  forfeiture  of  all  privileges  under  the  act 
without  action  by  Congress. 

Section  3  of  said  act  reserves  to  the  United  States  the  right  to  pay 
to  the  company  the  value  of  their  works,  either  during  their  construc- 
tioD  or  after  their  completion,  whereupon  all  right  of  the  company  to 
said  works  and  to  the  franchises  under  which  they  were  built  shall 
cease. 

In  connection  with  the  foregoing  and  as  a  part  of  the  same  enter- 
prise, a  large  body  of  lands  near  the  mouth  of  the  river,  amounting 
to  about  20^000  acres,  were  about  this  time  acquired  by  the  same  parties, 
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the  title  to  the^e  lands  being  held  by  the  Texas  Land  and  IininigTat)< 
Company,  a  company  incorporated  under  the  provisions  of  a  fumtt: 
constitation  by  a  special  act  of  the  legislature  of  Texas,  appiovec 
October  24, 1871, 

OPEBATIOKS  OF  THE  OOMPANT. 

Early  in  1888  a  preliminary  survey  of  the  lower  Brazos  and  its  moo': 
was  miide  by  the  new  company,  the  results  of  which  were  reported  ly 
Mr.  E.  L.  Gortbell,  the  chief  engineer  of  the  company,  under  date  c 
March  31, 1888.  His  conclusions  are  the  exact  opposite  of  those  reacbr 
a  few  months  before  by  the  Government  engineers.  The  GalvestC': 
and  Brar^os  Canal  he  tinds  utterly  inadequate,  and  its  maiDteoasf^ 
**  absolutely  impracticable."  As  regards  the  river  on  the  other  hand 
he  is  "clearly  of  the  opinion  that  a  channel  20  feet  deep,  150  feet  viiir 
at  that  depth,  with  a  central  depth  of  23  feet,  can  be  obtained  ftt  tbt 
mouth  of  the  Brazos  by  the  construction  of  suitable  jetttes,  and  thi: 
the  river  itself,  from  the  landward  end  of  the  jetties  to  the  deep  po^ 
about  3  miles  above  the  mouth  of  the  river,  will  also  be  deepenwl  to  J' 
feet  as  a  secondary  but  important  result  of  the  jetties." 

His  plan  of  the  jetties  was  not  very  different  from  that  of  Major 
Mansfield,  and  was  substantially  the  same  as  that  already  used  at  tbe 
South  Pass  mouth  of  the  Mississippi  Eiver.  It  consisted  of  pAralial 
jetties,  about  4,000  feet  long  or  to  the  18-foot  curve,  made  of  brush  mai 
tresses  sunk  by  loading  with  stone,  and  then  crowned,  for  the  onter 
half  of  their  length,  with  stones  weighing  from  1  to  5  tons,  or  ooncnrtc 
blocks  built  in  place.  The  ends  were  to  be  "solid  pier  beads  of  crite 
and  heavy  blocks  of  stone  or  concrete.'^  He  also  urged  the  vit^ 
importance  of  rapid  construction,  in  order  to  prevent  the  formation  and 
extension  of  a  new  bar  during  construction  and  to  miniiui2«  t^^ 
destructive  action  of  the  waves  upon  uncompleted  work.  The  final 
results  of  the  work  should  also  be  assisted  and  hastened  by  dredging* 
In  a  second  report,  dated  November  17, 1888,  as  the  results  of  furtJiff 
study,  the  foregoiug  views  are  confirmed,  and  the  opinion  confidently 
expressed  that  with  vigorous  work  a  good  navigable  depth  for  tfl^ 
ordinary  class  of  vessels  will  be  obtained  within  twelve  months  from 
the  date  of  commeucing  work,  and  the  full  depth  of  20  feet,  with  b 
maximum  of  23  feet,  secured  within  two  years  from  the  same  date. 

After  further  surveys  work  under  the  plan  as  outlined  above  began 
March  28,  1889,  and  after  many  interruptions,  and  the  lapse  of  wf^^ 
years,  ended  April  1, 1896.  During  this  period  the  work  hasexperienceil 
many  vicissitudes.  It  has  been  carried  on  by  a  contractor^  bj  * 
receiver,  by  a  reorganization  committee,  and  by  the  company.  There 
have  been  three  chief  engineers,  each  of  whom  has  i*esigned,  and  for* 
time  the  work  appears  to  have  been  carried  on  without  any  engfin^^- 
As  a  consequence,  it  is  not  practicable  now  to  find  out  exactly  whathi^J 
been  done.  It  is  clear,  however,  from  the  testimony  of  Mr.  Wisner,  a| 
one  time  chief  engineer,  and  others,  that  through  mismanagemeDtan^ 
misfortune  much  work  and  much  money  have  been  wasted.^  TheiBttf* 
ruptions,  which  are  fatal  to  economical  work,  and  which  amoanteu  w 
nearly  two  and  one-half  years,  would  of  themselves  make  this  concla 
sion  certain.  , 

In  a  general  way  the  work  done  consists  of  two  straight  and  paralW 
jetties  spaced  6G0  feet  apart  from  center  to  center,  the  east  jetty  being 
4,708  feet  and  the  west  jetty  6,018  feet  long.    On  the  inner  side  of  u»« 

1  8m  Wianer,  m  above,  pages  528, 529, 532, 535, 549, 550, 661. 
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main  jetties  and  attached  thereto  wing  dams  or  spur  dikes  of  piles  and 

lorusli  loaded  with  shells  and  clay,  60  feet  in  length  from  the  center 

lines  of  the  jetties,  have  been  built.    These  are  placed  about  every  400 

feet  along  the  jetties  and  opposite  to  each  other  in  pairs.    The  open 

8ipa.ee  between  the  ends  of  each  pair  is,  therefore,  about  440  feet.    The 

purpose  of  these  spur  dikes  was  to  keep  the  channel  in  the  center  and 

to  prevent  undermining  of  the  main  jetties.    The  jetties  themselves 

consist  largely  if  not  mainly  of  brush  mattresses  covered  with  stone. 

X^e  mattresses  were  built  in  place  on  frames  suspended  from  a  trestle- 

ipv^ork  of  piles.    The  lower  mattresses  were  sunk  by  loading  them  with 

sbells  and  small  stones  such  as  could  be  handled  by  one  man.    Larger 

stones  werQ  used  on  the  upper  courses,  and  the  top,  which  is  above 

water,  is  covered  with  stones  weighing  from  one  to  several  tons.    These 

larger  stones  were  placed  with  some  care  by.  means  of  a  derrick,  and 

tlie  condition  of  the  work,  so  far  as  it  can  be  made  out  by  inspection 

now.  is  fairly  good.    The  jetties  as  shown  by  the  company's  maps  have 

not  Deen  carried  to  the  full  length  intended,  250  feet  being  lacking  on  the 

east  and  350  feet  on  the  west  jetty;  and  nothing  like  a  pier  head  has 

\>een  attempted. 

For  the  purpose  of  controlling  and  deepening  the  channel  of  the  river, 
wing  dams  like  those  between  the  jetties,  heretofore  described,  have 
been  built  out  from  the  banks  for  about  5  miles  upstream  to  the  new 
town  of  Yelasco. 

BSSULTS  AOOOMPLISHED. 

The  result  of  these  works,  as  claimed  by  the  company  and  shown  on 
their  maps,  has  been  to  replace  the  channel  depth  of  6  feet,  found 
in  March,  1889,  before  the  works  were  begun,  by  a  depth  of  20  feet  in 
March,  1896. 

In  considering  this  claim  it  should  be  noted,  in  the  first  place,  that 
the  depths  given  are  measured,  not  from  the  usual  standard  of  mean 
low  water,  but  from  the  plane  of  ^^ average  flood  tide"  or  mean  high 
water,  by  which,  as  hereinbefore  explained,  all  soundings  are  increased 
1.3  feet.  The  reason  given  on  behalf  of  the  company  by  Mr.  Oorthell 
for  this  departure  from  the  common  usage  is  that  in  consequence  of  a 
special  provision  of  the  act  of  March  3, 1875,  authorizing  the  construc- 
tion of  the  South  Pass  jetties,  all  soundings  there  were  referred  to 
average  flood  tide,  and  that  the  same  plane  of  reference  was  used  by 
him  at  the  Tampico  jetties.  But  as  no  such  provision  is  contained  in 
the  act  authorizing  the  Brazos  River  works,  and  as  the  use  of  any 
plane  but  that  of  mean  low  water  is  to  violate  almost  universal  usage 
and  introduce  misunderstanding  and  confusion,  we  think  the  new  cus- 
tom wiU  be  more  honored  in  the  breach  than  in  the  observance,  and 
that  all  soundings  should  be  stated  in  the  usual  way.  Doing  this,  we 
find  that  the  limiting  depth  over  the  bar  and  between  the  jetties,  at 
different  dates,  has  been  as  follows: 

Feet. 
March,  1889,  before  the  Jetties  were  begun,  m  reported  in  Mr.  Wisner's  paper, 

page  632 - 4-7 

December,  1891,  as  shown  by  United  States  Coast  Survey  chart 14. 6 

March,  1896,  after  completion  of  the  Jetties,  as  shown  by  survey  of  the  Brazos 

Blver  Channel  and  Dock  Company 19 

Janaary,  1897,  as  shown  by  the  sanrey  made  for  the  Board  by  Mr.  H.  L.  Marin- 

din,  United  States  Coast  and  Geodetic  Survey U.8 

From  these  flgnres  it  appears  that  while  between  March,  1889,  and 
March,  1896,  there  was  a  deei>ening  due  to  the  jetties  of  14.3  feet, 
there  has  since  the  latter  date  been  a  shoaling  of  4^  feet.    This  change 
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in  tbe  channel  depths  at  different  seasons  of  the  year  is  of  the  sane 
kind  as  those  observed  by  the  United  States  engineers  before  the  jet 
ties  were  beg^un,  and  are  due  to  the  same  cause,  namely,  the  differa: 
stages  of  the  water  in  the  river. 

The  survey  of  March,  1896,  when  a  channel  depth  of  19  feet  was 
found,  was  made  soon  after  a  freshet^  while  that  of  January,  IMC. 
when  14.8  feet  were  found,  was  made  after  a  period  of  comparativelT 
low  water.  Doubtless  the  channel  depth  will  increase  after  the  nei* 
freshet,  and  then  diminish,  as  it  has  done  last  year.  A  series  of  ob?^: 
vations  extending  through  several  years  is  necessary  to  determine  xc 
what  extent  the  shoaling  may  go  in  very  dry  seasons,  but  the  expe 
rience  of  the  last  year  shows  that  the  jetties  alone  can  not.maintaio  a 
channel  depth  of  over  15  feet  at  mean  low  tide.  To  secure  more  than 
this  at  all  seasons  will  require  a  resort  to  dredging. 

The  survey  Just  made  also  brings  out  the  fact  that  in  the  river  about 
a  mile  above  the  shore  end  of  the  jetties  there  is  a  shoal  several  hos- 
dred  feet  long  on  which  the  ruling  depth  is  only  14.3  feet.  This  bar  is 
shown  on  the  Ooast  Survey  chart  of  1889,  since  which  time  it  appears 
to  have  remained  substantially  unchanged.  Its  removal  will  no  doub; 
require  dredging.  A  half  mile  farther  up  the  river  is  anotlier  bar  mih 
a  ruling  depth  of  13.7  feet  at  mean  low  water.  Mr.  Marindin's  sarm 
shows  that  2  miles  of  dredging  would  be  required  to  give  a  navigable 
channel  16  feet  depth  up  to  Yelasco,  one-half  of  tlua  being  at  the 
entrance,  between  the  jetties  and  just  above. 

OOST  OF  THB  W0BK8. 

Three  estimates  of  cost  are  found  in  the  papers  submitted  to  the 
Board,  two  by  Mr.  Oorthell,  consulting  engineer,  and  one  by  Mr.  Abner 
Taylor,  president  of  the  Brazos  Eiver  Channel  and  Dock  Ck>mpany. 
Mt.  CorthelPs  first  estimate  is  found  in  his  report  to  Mr.  Taylor,  datd 
April  11, 180G;  the  second  is  given  in  his  statement  of  January  9, 1897, 
addressed  to  Col.  H.  M.  Robert,  president  of  the  Board.  As  these  two 
agree  substantially,  the  latter  only  need  be  considered.    It  is  as  follows: 

Cost  of  jetties  and  auxiliary  works  to  March  81,  1S96 $1, 062. 342.  U 

Interest 375;  000.00 

Receiver  and  other  le^al  expenses 39,500.00 

Keorganization  committee 80,500.01'' 

Lee,  general  manager 20,000.00 

Legal  expenses,  one-half  total  cost 10,500.00 

Bight  of  way  along  river  hank 65,000.00 

Railroad  and  terminal  facilities 740,000.00 

Two  hotels  and  roadbed  for  electric  railway 120, 000. 00 

Artesian  well,  buildings,  etc 18,000.00 

Docks  and  warehouse  at  Yelasco 24,500.00 

Total 2,555,34^.^ 

Mr.  Taylor's  estimate  is  given  in  his  letter  of  December  28, 1896,  to 
Ool.  H.  M.  Robert,  president  of  the  Board,  and  is  as  follows: 

Cost  of  jetties  and  auxiliary  works $1,086,025.00 

Interest  to  March  31,  1896,  at  6  per  cent 363,000.00 

Total 1,449,025.00 

"To  which,"  he  says,  "should  be  added  interest  from  March  31, 1896, 
to  date,  and  also  such  sums,  if  any,  as  to  the  Board  may  seem  proper 
to  allow,  for  services  of  the  officers  of  the  company  and  general  snper 
intendence.    We  estimate  the  fair  cost  of  the  work,  with  interest  upon 
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exx>eiiditnre8  to  date  and  a  reasonable  retiu*n  for  seryices,  at  not  less 
than  $1,600,000.» 

In  view  of  this  statement  of  Mr.  Taylor,  even  if  there  were  nothing 
more  to  be  said,  we  may  drop  at  once  from  the  account  as  stated  by 
Mr.  Oorthell  all  sams  paid  to  the  receiver,  the  reorganization  committee, 
and  the  general  manager,  as  well  as  the  sums  paid  for  the  hotels,  the 
railroad,  the  river  right  of  way,  etc.,  amounting  in  all  to  $1,118,000, 
and  consider  only  the  first  two  items,  viz,  the  cost  of  the  jetties  and 
auxiliary  works  and  interest.  In  Mr.  Corthell's  statement  these  items 
amount  to  $1,437,342,  or  $11,683  less  than  the  figures  given  by  Mr. 
Taylor.  As  this  difference  is  less  than  1  per  cent  of  the  total,  the  two 
accounts  may,  under  the  circumstances,  be  considered  as  in  substantial 
agreement.  For  further  discussion  we  may  assume  Mr.  Taylor's  figures, 
which  give  the  largest  sum,  as  representing  the  views  of  the  company. 
These  figures  in  detail  are  as  follows: 

Office  bmlding  at  Velasoo $3,324 

Rock,  107,846  toM,  at  $3.015 325,178 

Brash,  46,784  cords,  at  $1.70 79,776 

CoDstruction  pay  roll,  inclading  snperintendeD t 92, 866 

Enfcincering  pay  roll  and  outfit,  inolading  instruments,  preliminary  and 

other  surreys 44,178 

Construction  expense,  including  charter  of  tugs,  wages  of  crew,  engine 

supplies^  coal,  etc 63,756 

Construction  plant « 30,575 

Dredge 9,426 

Construction  supplies,  driftbolts,  rods,  etc 6,414 

Materials,  iron,  steel,  lumber,  lath  yam,  etc 15,577 

Piling 13,976 

Clay  for  wing  dams 920 

Concrete  blocks '. 13,960 

Incidental  expenses,  including  office  pay  roll,  stationery,  taxes,  traveling 

expenses,  properly  chargeable  to  construe  tiuii  of  J  e ttics 50, 327 

Office  furniture 1,394 

Wharf  at  Quintana 1,677 

Wharfon  west  jetty 750 

Wharf  on  east  jetty 564 

Telegraph  line,  Quintana  to  Columbia 1,400 

Artesian  well  at  Quintana s. 2,656 

Buildings,  blacksmith  shop,  oil  houses,  etc 2,322 

Office  buildings 1,128 

Channel  improvements,  dredging  river,  etc 12,568 

Telephone  line,  Velasco  to  Quintana 136 

Extra  construction,  amount  paid  Qustav  Wilke  at  close  of  his  con- 
tract: 

Jlast  jetty,  2,800  linear  feet $123,296 

Westjetty,  3,200  linear  feet 140,400 

Sixteen  wing  dams 7,500 

271, 196 

Ij«gal  expenses .^ 10,500 

Expenses  of  receiver 27,500 

Costs  paid  clerk  United  States  court 1,000 

Expenses  receiver's  attorney 11,000 

Cost  of  Jetties  and  auxiliary  works 1,086,026 

Interest  to  March  6, 1896,  at  6  per  cent 363,000 

Total 1,449,026 

The  amounts  charged  in  the  above  account  for  interest  (9363,000), 
and  for  legal  and  receivership  expenses  ($50,000)  should  not,  in  the 
opinion  of  the  Board,  be  included  in  the  cost  of  the  works,  so  fistr  as 
this  inquiry  is  concerned.  Taking  these  out,  the  cost,  according  to  the 
company's  statement,  is  $1,036,025.  Of  this  amount  the  payment  of 
9271^195  the  Board  understands  to  have  been  made  in  securities.    The 
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Femainder  ($764,830)  was,  so  fiur  as  the  Board's  information  goes,  pid 
in  cash. 

That  this  amount  in  cash  and  securities  was  actaally  spent  the  Bar. 
has  no.  reason  to  doubt.  That  much  of  it  was  unwisely  spent  is  ai» 
beyond  question. 

The  work  was  commenced  under  a  contract  with  Gostav  Wilh 
dated  December  24, 1888,  which  led  to  much  trouble.  The  diffie&lr 
was  finally  settled  by  Mr.  Wilke  abandoning  the  work  and  theeo: 
pany  paying  him  $271,195.  Mr.  Wisner,  the  resident  engineer  at  tl- 
time,  and  afterwards  chief  engineer,  thus  describcMi  some  of  tii&| 
troubles: 

Id  December  following  (1888).  a  oontraot  was  let  to  conetmet  the  Jetties  snd  atp 
a  20* foot  channel  between  the  Gnlf  and  month  of  the  river,  the  contractor  to  nt&'' 
payments  only  ae  certain  reanlte  were  obtained.  The  work  was  to  be  done  in  ut^- 
ance  with  the  plans  and  specifications  of  the  chief  engineer  of  the  eompany,  butt:- 
only  stipulation  made  as  to  the  material  to  be  nsed  and  the  character  of  work  va 
that  the  jetties  and  auxiliary  works  were  generally  to  be  similar  to  thoM  at  tit 
month  or  South  Pass  of  the  Mississippi  Riyer.  To  the  weakneos  and  anono^ ; 
features  of  this  contract  may  be  ascribed  the  trouble  that  has  harassed  thecoa^ir 
for  two  years,  and  which  on  two  occasions  has  nearly  wrecked  the  enterprise.  ^ 
fact  that  the  contractor  was  to  be  responsible  for  results  should  have  carried  wti 
it  the  right  to  originate,  design,  and  construct  the  works,  so  long:  »  the  tatttpk 
used  and  work  done  were  of  a  permanent  character.  On  an  enterprise  of  thii^^ 
where  unfinished  work  was  liable  to  dama^  at  all  times  and  the  results  expect^ 
were  dependent  on  unknown  qnantities,  with  the  design  and  direction  of  the^ 
resting  with  one  party  and  the  responsibility  for  results  with  another,  a  eosiifl 
was  inevitable.^ 

In  speaking  of  the  first  season's  work,  Mr.  Wisner  says: 

No  trouble  was  experienced  on  the  half  mile  of  work  lying  inside  of  the  cnit  (^ 
the  bar,  but  beyond  this  the  force  of  the  waves  was  such  that  a  more  sabitaBti& 
structure  was  needed;  and  the  contractor  was  surprised  at  the  ease  with  which  lotf 
ballasted  with  600  pounds  of  sandstone  to  each  cord  of  brush  were  removed^ 
the  Jetties  by  the  waves  and  the  material  distributed  for  miles  along  the  shore.  [P*P 
628  of  Mr.  Wisner's  paper,  heretofore  referred  to.] 

And  again,  when  speaking  of  the  condition  of  the  work  when  dis* 
continued  in  November,  1889  (p.  529),  he  says: 

The  trestle  was,  however,  unfortunately  completed  to  a  distance  of  5,000  feetfr^ 
shore  on  the  west  jetty,  and  4,000  feet  on  the  east  Jetty,  which  latter  having  no  "^ 
tress  to  protect  the  bottom  from  scour,  the  waves  cut  a  trench  along  the  li°.^^ 
open  piling,  of  such  a  depth  that  the  amount  of  mattress  work  finally  required  ^ 
nearly  double  that  which  would  have  been  necessary  if  the  work  of  jetty  eoDBW» 
tion  had  been  carried  on  simultaneously  with  that  of  the  trestle. 

To  losses  dne  to  causes  like  these  add  the  damages  by  the  wares  ^ 
the  unfinished  work  during  the  frequent  interruptions  and  it  becomes 
evident  that  the  enhancement  of  the  cost  beyond  what  it  might  b&^ 
been  with  better  management  and  more  fortunate  financial  condiuoos 
must  be  large,  but  just  how  large  it  is,  of  course,  is  impossible  now  w 
tell.  To  rebuild  the  works  either  by  the  Government  or  by  a  Vp^ 
corporation  with  ample  resources  and  good  management  would;  ii^^^ 
opinion  of  the  Board,  cost  about  9600,000. 

TALUE  OF  THB  WORKS  TO  THB  GK)VEBNM£NT. 

The  last  question  submitted  to  the  Board  is  as  to  the  value  of  ^ 
works  to  the  Government  of  the  United  States.  The  answer  to  ^^ 
depends  largely  upon  the  answer  given  to  the  further  question  wbeto* 

1  Page  527  of  Mr.  Wiener's  paper,  heretofore  referred  to. 
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or  not  there  arergood  reasons  for  opening  the  mouth  of  the  Brazos  at 
all.  For  if  not,  the  works^  no  matter  what  their  excellence  nor  how 
prreat  their  cost,  can  have  no  value  whatever  to  the  Government  of  the 
United  States. 

Upon  this  question  of  the  value  of  the  Brazos  Eiver  to  commerce  the 
considerations  submitted  by  Mr.  Foster,  manager  of  the  Brazos  Eiver 
Channel  and  Dock  Company,  are  very  important.    There  can  be  no 
doubt  that  the  opening  of  the  Brazos  Biver  to  navigation  by  small 
boats  and  barges  and  the  establishment  at  its  mouth  of  a  port  lor  ves- 
sels drawing  18  or  20  feet  would  reduce  the  rates  for  transportation 
throughout  the  whole  valley,  not  only  on  the  freight  actually  carried 
by  the  river,  but  also  upon  all  which  might  be  thus  carried,  even 
though  it  might  actually  go  by  rail.    The  lowest  rate  made  by  any 
transportatioji  line  must  be  the  rate  for  all.    It  is  also  highly  probable, 
as  stated  by  Mr.  Foster,  that  such  a  port  would  become  the  terminus 
of  new  lines  of  railway,  and  thereby  become  an  important  factor  in  com- 
merce without  any  reference  to  the  navigation  of  the  river.    The 
commerce  which  has  already  come  to  Yelasco,  in  spite  of  the  uncertain 
and  unfavorable  conditions  which  have  there  prevailed,  is  an  evidence 
of  tills.    So  that  in  the  judgment  of  the  Board  there  are  valid  commer- 
cial reasons  for  opening  the  mouth  of  the  Brazos  if  it  can  be  success- 
fully done. 

Upon  the  feasibility  of  such  an  opening  as  an  engineering  question, 
the  Board,  though  of  the  opinion  that  a  series  of  observations  running 
through  a  period  of  low  water  in  the  river  is  very  desirable,  is  inclined 
to  answer  in  the  afiirmative.  In  times  of  low  water  in  the  river  dredg- 
ing will  no  doubt  be  required,  but  the  appliances  for  this  purx)ose  have, 
during  recent  years,  been  so  greatly  improved  that  the  cost  of  such 
work. has  been  largely  reduced.  This  reduction  will  be  still  greater 
from  the  fact  that  the  work  can  probably  be  done  with  the  same  plant 
which  the  Government  will  have  to  maintain  for  Galveston.  The  expe- 
rience of  the  last  eight  years  has  made  it  reasonably  certain  that,  with 
the  aid  of  dredging,  the  maintenance  of  a  channel  at  the  mouth  of  the 
Brazos  with  18  feet  depth  at  mean  low  tide  is  practicable.  Whether 
more  than  this  can  be  accomplished  without  an  unreasonable  expense 
the  Board  is  not  prepared  to  say. 

But  the  experience  of  these  years  has  also  made  it  perfectly  clear 
that  BO  long  as  this  port  is  in  control  of  a  private  company  its  value  to 
commerce  must  always  be  small.  So  long  as  there  is  a  free  \wvt  with 
deeper  water  at  Galveston,  40  miles  distant,  it  will  be  impossible  for 
the  Brazos  Biver  Channel  and  Dock  Company  to  collect  channel  dues 
at  the  mouth  of  the  Brazos.  But  without  such  dues  or  some  equiva- 
lent tax  upon  the  commerce  of  the  port  no  company  can  afford  to  bear 
the  burden  of  maintaining  the  channel.  The  magnitude  of  this  burden 
is  evident  from  the  statement  of  Mr.  Corthell,  who  in  his  letter  of  April 
11, 1896,  to  Mn  Abner  Taylor,  president  of  the  company,  estimates  the 
ordinary  expense  of  maintaining  the  works  as  follows: 

lu  my  opinion  the  Jetties  are  now  in  such  condition  that  within  the  ordinary 
expense  of  maintenance,  not  exceeding  $50,000  per  annum  for  five  years,  and  not 
exceeding  $25,000  per  annnni  for  five  years  thereafter,  a  good,  navigaljle  channel,  at 
least  18  rcet  in  depth,  can  easily  he  maintained  with  only  an  occasional  resort  to 
dredging.  Thereafter  the  annual  expense  should  not  be  more  than  from  $5,000  to 
$10,000. 

The  present  value  of  these  outlays  (which  contain  no  provision  for  com- 
pleting the  jetties  and  building  xiier  heads),  capitalized  at  5  per  cent,  is 
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nearly  $400,000.^  In  view  of  the  magnitude  of  this-  burden  and  \\ 
doubt  as  to  the  willingness  or  ability  of  any  company  to  bear  it.  r 
prudent  business  man  can  afford  to  locate  himself  at  this  portsoLci 
as  its  permanence  is  dependent  upon  the  fortunes  of  a  private  corpc^ 
tion.  Until  the  responsibility  for  the  maintenance  of  the  cbamid 
assumed  by  the  Government  the  confidence  necessary  to  invite  caji 
and  inspire  enterprise  will  be  impossible. 

Another  consideration  affecting  the  value  of  this  i>ort  to  comment 
the  fact  that  the  greater  part  of  the  river  front  for  10  miles  from 
inner  end  of  the  jetties  (about  19  miles  of  river  bank  in  all)  and  v. 
greater  part  of  the  adjoining  lands,  amounting  to  about  26,000  acir 
have  a  single  ownershi]).    For  while  the  Brazos  River  Chanuel ;»: 
Dock  Company  and  the  Texas  Land  and  Immigration  Company  ^■ 
distinct  corporations^  they  are  under  the  same  mana^em^nt,  aud.a.^' 
Board  understands,  are  owned  by  the  same  persons.     Butsolou:^ 
this  ownership  of  the  river  front  continues,  competition  in  whariu. 
will  be  a  matter  of  great  difficulty.    And  so  long  as  the  present  owntr 
^ip  of  the  land  remains,  the  enhanced  values,  which  are  expected: 
result  from  the  completion  and  maintenance  of  the  works  at  the  maoa 
of  the  river  and  which  led  to  their  constraction,  will  accrue  to  acj':i 
paratively  few  persons.     So  that  while   this  single   ownership  h^ 
increased  the  private  interest  in  these  works  it  has  decreased  the  pub 
interest  therein. 

To  remove  the  objection  growing  out  of  this  ownership  so  far  as: 
concerns  the  river  front,  the  Brazos  Eiver  Channel  and  Dock  Coi 
pany,  in  a  communication  to  the  Board,  which  is  appended  hen^ 
(Appendix  R),  have  oifered  to  dedicate  to  the  public  1  mile  of  the  rivr' 
front  either  «11  on  one  side  of  the  river  or  partly  on  one  side  aud  par^. 
on  the  other.  And  in  the  opinion  of  the  Board  the  making  of  §ncb  ^ 
dedication  should  be  a  condition  i)recedent  to  any  assumption  ofrespo^ 
sibility  for  the  maintenance  of  the  harbor  by  the  Government 

But  if  this  be  done,  it  is  the  opinion  of  the  Board  that  the  mfli'ij^^ 
nance  of  the  harbor  will  be  of  a  sufficient  public  interest  to  justify  tflf 
Government  in  undertaking  to  complete  the  works  and  to  maintain  tw 
channel  at  as  great  a  depth  as  may  be  found  practicable  and  &s  ts^ 
interests  of  commerce  may  demand. 

The  Board,  however,  does  not  think  that  any  payment  for  so  doiUj 
should  be  made  to  the  company  by  whom  the  works  were  construct*^ 
anymore  than  to  the  many  municipal  corporations  by  whom  in  thc}^^ 
large  sums  have  been  spent  in  harbor  construction  without  rep^}'^^^' 
by  the  Government.  The  taking  from  the  company  the  heavy  bani^.^ 
of  the  perpetual  maintenance  of  the  harbor  and  the  securing  to  tm 
the  enhanced  value  of  their  lands  that  will  follow  from  placing  tiic 
works  in  charge  of  the  Government  is  all  that  should  be  done. 

Appended  herewith  is  a  list  of  the  papers,  maps,^  etc.,  which  accotf 
pany  this  report.  . 

The  Board,  in  conclusion,  desires  to  record  its  appreciation  oH^^ 
assistance  given  to  it  by  Gen.  W.  W,  Duffield,  Superintendent  of  ti'f 

^  Present  values  at  5  per  cent  of  annual  payments  as  follows : 

$50,000  for  five  years ^^ 

$25,000  for  next  five  years J'^^; 

$7;500  per  year  after  ten  years '"'^ 

Total »a* 

This  is,  presumably,  for  a  channel  18  feet  deep  at  ''average  flood  tide,"  *l»i*  "^'^ 
the  plane  of  reference  elsewhere  used  by  the  company. 
'  Not  printed. 
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Coast  and  Geodetic  Survey,  in  detailing  Mr.  H.  L.  Marindin,  aBsistant, 
with  a  complete  liydrograpliic  party  for  making  such  surveys  as  the 
13oai-d  deemed  necessary,  and  also  for  the  aid  and  courtesies  extended 
to  it  in  the  office  of  the  Coast  Survey  during  its  final  deliberations. 
Kespectfully  submitted. 

Henry  M.  Robert, 
Oolonelj  Corps  of  Engineers^  U.  S,  Army. 

Stehman  Forney, 
Assistanty  U.  8,  Comt  and  Geodetic  Survey. 

EoBT.  Moore, 

Civil  Engineer. 
The  Honorable  the  Secretary  op  War, 

Washington^  D.  C, 

(Through  Brig.  Gen.  John  M.  Wilson,  Chief  of  Engineers,  U.  S.  A.) 

[nz«t  indoroement.] 

Offioe  Chief  of  Engineers, 

XJ.  S.  Army, 
February  19, 1897. 

Kespectfully  forwarded  to  the  Secretary  of  War, 

This  report  is  submitted  under  the  terms  of  the  river  and  harbor  act 
of  June  3, 1896,  providing  for  the  appointment  of  a  Board  of  Engineers 
to  ascertain  the  character  and  value  of  the  improvements  made  at  the 
mouth  of  the  Brazos  Eiver,  Texas,  by  the  Brazos  Biver  Channel  and 
Dock  Company. 

The  act  directs  that  *<  said  Board  shall  report  the  result  of  their  inves- 
tigation to  the  Secretary  of  War  •  •  •  and  the  Secretary  shall 
immediately  transmit  the  report  to  Congress.^ 

John  M.  Wilson, 
Brig.  Oen,y  Chief  of  Engineers. 
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(1)  Replies  made  by  Col.  Abner  Taylor,  presideut  of  the  Brazos  Biver  Channel 
and  Dock  Company,  in  response  to  request  of  the  president  of  the  Board  of  December 
15,  1806^  for  information  relative  to  the  company,  the  history  of  the  work,  eto. 
Appendix  A. 

(2)  Memorandum  of  maps  and  charts,  with  explanatory  notes,  famished  by  the 
company  for  the  use  of  the  Board.  Accompanying  this  memorandum  are  the  maps 
and  charts,  18  in  number.    Appendix  B. 

(3)  Report  of  H.  L.  Marindin,  assistant  United  States  Coast  and  Geodetic  Sur- 
vey, dat^  February  12, 1897,  showing  the  physical  conditions  of  the  improvements 
at  the  mouth  of  the  Brazos  River.  Accompanying  this  report  are  blue  prints  or 
tracings  of  the  following,  the  originals  of  wnich  are  filed  in  the  United  States  Const 
and  Geodetic  Survey  Office:  No.  1,  Brazos  River  Jetties  and  river,  scale  1:  50,000; 
No.  2,  cross  sections  Jetties,  scale  10  feet  to  the  inch ;  No.  3,  comparative  tracing  sub- 
merged contour  off  jetties,  scale  1 :  10,000.    Appendix  C. 

(4)  Communication  of  E.  L.  Corthell,  civil  engineer,  of  January  9,  1897,  giving 
the  Board,  in  behalf  of  the  Brazos  River  Channel  and  Dock  Company,  a  general 
description  of  plans  and  materials  of  Brazos  River  jetties.    Appendix  D. 

(5)  Letter  from  Mr.  Corthell  to  the  Board  of  January  11, 1»^,  supplementary  to 
his  communication  of  January  9.    Appendix  E. 

(6)  Communication  to  the  Board  by  L.  L.  Foster,  manager  Brazos  River  Channel 
and  Dock  Conipanv,  of  January  14,  1897,  on  the  subject  or  the  acquisition  and  con- 
trol by  the  General  Government  of  the  Jetties  and  auxiliary  works  of  the  company. 
Appendix  F. 

(7)  Approximate  estimate  submitted  to  the  Board  bv  £.  L.  Corthell  January  8, 
1897,  of  materials  used  in  the  Brazos  River  jetties  and  auxiliary  works  from  the 
beginning  of  the  work  to  the  present  time.    Appendix  G. 
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(8)  Copies  of  oontraots  between  GoBtav  Wilke  and  the  Braasos  RiT«r  CbAnnel  si 
Dock  Company  of  December  2i,  1888,  and  January  10,  1890,  for  material  for  jeo; 
oonstructiou.    Appendix  H. 

(9)  Copy  of  charter  of  the  Brazoe  River  Channel  and  Dock  Company.     Appendix  1 

(10)  Copy  of  charter  of  the  Texas  Land  and  Immigration  Company.     Appendix  £ 

(11)  Copy  of  charter  of  the  Velasco  Terminal  Railway  Company.    Appendix  L. 

(12)  Letter  of  A.  Boschke,  general  manager  Texas  Coast  CantU  Companj,  intJK- 
ing  an  address  to  the  Brazos  fiiver  Channel  and  Dock  Company,  on  the  advanta^ 
to  follow  the  improvenieut  of  the  Brazos  River.    Appendix  M. 

(13)  Letter  from  Quy  M.  Br^an,  of  Qnintana,  Tex.,  of  January  23,  1897,  forwart 
ing  statement  on  the  ownership  of  the  frontage  on  the  Brazos  River.     Appendi-v  > 

(14)  Comniauication  to  the  Board  from  the  Waco  Commercial  Clab,  of  Waco,  T«i 
of  January  28,  1897,  relative  to  the  navigation  of  the  Brazos  River.     Appendix  0. 

(15)  Memorandum  furnished  by  Frank  Caldwell,  cashier  Brazos  River  Chauii 
and  Dock  Company,  showing  the  different  reoeiverships  of  the  company.  Apptt 
dixP. 

(16)  Stenographer's  report  of  public  hearing  given  by  the  Board  at  Velaaoo,  To. 
January  11, 1897.    Appendix  Q. 

(17)  Letter  to  the  Board  from  Col.  Abner  Taylor,  president  Brazoe  River  Clufii^ 
and  Dock  Company,  dated  Washington,  D.  C,  February  15,  1897,  on  the  anbjert-: 
the  ownership  of  lands  bv  the  company  on  the  Brazos  River,  and  making  eerttiii 
offers  to  dedicate  1  mile  of  the  river  front  to  nnblic  uses,  provided  the  Govenuiisi 
takes  charge  of  the  improvement.    Appendix  R. 

(18)  Tracing  prepared  by  £.  D.  Dorchester,  secretary  Brazos  River  Chann^  a^ 
Dock  Company,  showing  ownership  of  lands  at  or  near  Velasco,  Tex.     Appendix  S. 

(19)  Blue  print  of  Brazos  River  Channel  and  Dock  Company's  sarvey  of  Maick, 
1889,  before  construction.    Appendix  T. 


Appendix  A. 

LETTER  OF  PRESIDENT  OF  BRAZOS  RIVER  CHANNEL  AND  DOCK  COBCPAHT. 

Yelabco,  Tex.,  Deotmber  tS,  1396. 

Sir:  Replying  to  your  official  communication  of  the  15th  requesting  certain  infoc- 
mationoftho  Brazos  River  Channel  and  Dock  Company,  I  be^  to  submit  the  fol- 
lowing reply  to  the  questions  therein  propounded,  in  the  order  in  which  they  ven 

presented. 

NAMES  AND  ADD&BSSES  OF  OFFICERS  OF  THE  COMPANY. 

(1)  Directors :  Abner  Taylor,  president,  Chicago,  Ill.{  Horatio  G.  Cnrtis,  vice-pr^ 
dent,  Boston,  Mass.:  Ira  H.  Evans,  Austin,  Tex.;  Edmund  M.  House,  Austin,  T«x.; 
Charles  B.  Farwell,  Chicago,  111. ;  R.  L.  Heilin,  New  Orleans,  La. :  J.  Otis  WetherbM, 
Bostou,  Mass.;  Leverett  8.  Tnckerman,  Boston, Mass. :  John  M.  Edmunds,  Bostoa. 
Mass. ;  Charles  A.  Yialle,  Boston,  Mass. :  Wm. H.  Coolidge,  Boston,  Mass.:  Ernest D. 
Dorchester,  secretary,  Velasco,  Tex. ;  J.  M.  Moore,  treasurer,  Velasco,  Tex. ;  L.  L 
Foster,  manager,  Velasco,  Tex. 

(2)  With  the  permission  of  the  Board,  Elmer  L.  Corthell,  oiyil  engineer,  sud 
L.  L.  Foster,  manager,  will  represent  the  company  before  the  Board. 

(8)  HISTORY  OF  THE  WOBK. 

Acting  under  authority  of  the  act  of  Congress  anthorizing  this  company  to  build 
Jetties,  etc.,  a  preliminary  survey  of  the  river  and  Gulf  was  begun  in  December,  18^ 
and  coucluded  March  7, 1889.     (See  map  No.  1.) 

Under  the  general  supervision  of  Mr.  Corthell  and  the  immediate  supervision  of 
George  Y.  Wisner  and  A.  E.  Kastl,  civil  engineers,  work  on  the  construction  of  tbe 
jetties  was  begun  March  28,  1889,  and  continued  without  interruption  until  the  bs 
of  November,  1889.  Work  was  suspended  from  tiie  1st  of  November,  1889,  to  the  1§( 
of  January,  1890,  when  it  was  then  resumed  and  continued  until  the  Ist  of  September, 
1890. 

The  financial  troubles  resulting  in  the  failure  of  Baring  Bros,  and  others  caused 
the  company  to  be  put  into  the  hands  of  a  receiver  in  September,  1890,  and  work  wu 
suspended  until  March,  1891.  It  was  resumed  by  the  receiver  and  carried  on  witi^  i 
full  force  until  July,  1891,  and  firom  that  day  until  March,  1892,  with  a  redaoed  force. 
From  March,  1892,  to  March,  1893,  uothing  was  done  except  to  repair  the  jetties  sod 
to  manufacture  concrete  blocks  for  use  tnereon.  From  Bfaroh,  1893,  to  Joly,  18SS, 
the  work  was  pushed  by  the  receiver  with  vigor. 

From  July,  1893,  to  January,  1895,  no  attempt  was  made  to  extend  the  jetties  m*- 
ward.  The  only  work  done  was  in  the  repair  of  the  jetties^  and  thia  only  to  a  veiT 
slight  extent. 
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Arrangements  were  made  in  December,  1894,  for  the  nse  of  the  dredge  known  ae 
>lie  Mount  WaldOy  owned  and  used  by  the  Mexican  Central  Railroad  Company  at  Tam- 
31  CO,  and.  which  they  no  longer  required.  Bat  this  dredee  was  lost  en  ronte  for 
^elasoo  "with  nearly  all  on  board,  inclnding  the  contractor  who  was  to  have  had  charge 
3f  the  extension  of  the  jetties.  Work  was  resumed  actively  thereafter  in  February, 
L895,  and  continned  without  intemiption  until  October  20, 1895.  It  was  then  sus- 
pended until  January,  1896,  and  was  then  again  continued  until  April  10, 1896.  Since 
that  date  no  work  whatever  has  been  done  upon  the  Jetties  or  in  the  river.  The 
maps  submitted  herewith,  Nos.  2  to  13,  tnclnsive,  show  the  depth  of  water  and  results 
accomplished  upon  the  dates  therein  stated. 

No  official  maps  appear  in  our  records  from  December  27,  1892,  until  March,  1896, 
although  many  sonnaings  have  been  taken  and  charts  will  be  produced,  with  the 
permiAsion  of  the  Board,  Bhowing  very  many  soundings  taken  at  other  dates.  Maps 
No8.  14  to  17,  inclusive,  explain  the  condition  of  the  channel  and  the  jetties  in  Marcn, 
1896.  The  results  obtained,  as  shown  from  the  various  maps,  are  due  entirely  to 
the  couatruction  of  the  jetties. 

(4)  Maps  Nos.  1  to  17,  inclusive.    List  annexed. 

(5)  CHARACTBR  OF  THB  WOKBL. 

With  the  permission  of  the  Board,  Mr.  Corthell  and  other  engineers  who  have  been 
in  charge  of  tho  work  at  various  times  will  describe  to  the  Board  its  character. 
Mai>  No.  18,  submitted  herewith,  shows  the  general  design.     The  coping  concrete 
blocks  were  used  to  a  very  limited  extent  only,  rock  from  1  to  2  tons  weight  being 
substituted  therefor.    Riprap  not  exceeding  150  pounds  for  a  single  rock  has  been 
used  instead  of  the  shell  called  for  in  the  design  to  weigh  down  the  mattresses.    The 
jetty  walls  are  560  foet  apart.    The  foundation  of  the  jetty  walls  has  been  laid  5,400 
feet  from  the  shore  line,  and  consists  of  brush  mattresses  weighted  with  riprap  as 
above  described.    (For  desi^  of  mattresses  see  chart  No.  18.)    The  jetty  walls  have 
been  built  up  to  the  water  line  of  the  same  material  and  in  the  same  way,  for  a  dis- 
tance of  5,000  feet,  and  thus  constructed  have  settled  into  the  soft  mud  underlying 
them  and  constitute  the  foundation  upon  which  the  present  jetties  rest.    The  Jetty 
walls,  with  the  exception  hereinafter  noted,  consist  of  a  core  of  inner  work  of  rip- 
rap covered  by  stone  weighing  from  2  to  10  tons  each.    (See  map  No.  16;  showing 
cross  section  of  ietty  work.) 

The  east  jetty  has  been  completed  5,158  feet  and  the  west  jetty  5,050  feet.  Two  thou- 
sand five  hundred  feet  of  the  west  jetty  next  the  shore  lino  is  partly  constructed  of 
brush  mattresses.  The  stone  used  in  the  construction  of  the  jetty  walls  is  sandstone, 
weighing  144)  to  150  pounds  to  the  cubic  foot.  Twenty-four  wing  dams,  twelve  of 
which  are  on  the  east  and  twelve  on  the  west  jetty,  each  60  feet  in  length,  of  the 
same  width,  slope,  and  weight,  and  constructed  of  the  same  material  as  tne  jetties, 
have  been  built  between  the  jetty  walls  to  concentrate  the  river  current  and  increase 
its  scouring  capacity. 

Beginning  at  a  point  in  the  river  6  miles  above  the  entrance  of  the  jetties,  forty- 
two  wing  dams,  8  feet  in  width  and  50  feet  in  length,  have  been  constructed  for  the 
purpose  of  narrowing  the  river  and  deepening  and  straightening  its  channel.  These 
wing  dams  are  constructed  of  brush,  elm  piling,  and  clay. 

(«)  COST  OF  WORK. 

When  the  company  began  work  there  was  no  railroad  or  telegraph  station  nearer 
the  month  of  the  river  than  Coluinl)ia,  36  miles  distant,  the  terminus  of  the  Interna- 
tional and  Qreat  Northern  Railroad.  All  material,  except  brush  used  for  mattresses, 
was  brought  by  rail  to  Columbia,  and  thence  down  the  river  in  boats  and  barges. 
Brush  for  mattresses  was  obtained  on  or  near  the  banks  of  the  river  f^om  6  to  10 
miles  from  its  month.  To  transport  the  material  and  brush  barges  were  constructed, 
and  a  tag  and  other  boats  ner^essary  to  the  prosecution  of  the  work  were  purchased 
and  chartered.  A  telegraph  line  from  Columbia  to  the  mouth  of  i^e  river  was  con- 
structed to  facilitate  communication  with  the  sources  of  supply. 

In  February,  1892,  the  Velasco  Terminal  Railroad  was  completed  from  Chenango 
Junction,  on  the  International  and  Great  Northern  Railroad,  to  Velasco,  thus  bring- 
ing railroad  and  telegraphic  facilities  within  5  miles  of  the  jetties. 

At  the  inception  of  the  work  the  company  made  a  contract  for  the  building  of  the 
jetties,  which  contraot  was  not  fulfilled.  The  company  itself  for  a  short  time  prior 
to  its  receivership  carried  on  the  work.  The  leoeiver  from  the  time  of  his  appoint- 
ment carried  on  the  work  and  issued  receiver's  eertificates  therefor.  About  January 
1, 1895,  the  various  owners  of  the  stock  and  indebtedness  of  this  company  appointed 
a  committee,  consisting  of  three  of  its  directors,  who,  with  the  consent  of  tho  court 
and  of  the  receiver,  have  carried  on  the  work  since  January  1, 1895,  until  the  termi- 
nation of  the  receivership.  After  the  termination  of  the  recelYtfship  the  company 
itMlf  hat  been  in  ohaige  of  the  work. 
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The  expenditures  of  the  oompauy  properly  chargeable  to  jetties  and  elunsd 
improyementi  exclusive  of  wharves,  docks,  land,  and  warehoases,  are  shown  io  t^ 
following  list.    The  vouchers  will  be  produced  before  the  Board  ijf  desired: 

Office  building  at  Velasco $3.^4 

Rock,  107,846  tons 32n,n 

Brash,  46,784  cords -. 79  Ti 

Construction  pay  roll,  including  superintendent 92,^ 

Engineering  pay  roll  and  outfit,  including  instruments,  preliminary  and 

other  surveys 44,1-1 

Construction  expense,  including  charter  of  tugs,  wages  of  crew,  engine 

supplies,  coal,  etc 53, ri 

Construction  plant ...  $  "] 

Dredge ..  9.-^ 

Construction  supplies,  driftbolts,  roils,  etc ...  .  6.  rj 

Materials— iron,  steel,  lumber,lath  yam, etc 15.'" 

Piline 13.*" 

Clay  for  wing  dams ...  ^ 

Concrete  blocks 13.-^ 

Incidental  expenses,  including  office  pay  roll,  stationery,  taxes,  traveling 

expenses,  properly  ohargeable  to  construction  of  J  ettles ^-^^ 

Office  furniture 1- '' 

Wharf  at  Quintana 1>^ 

Artesian  well  at  Quintana t'^'f' 

Wharf  on  west  jetty '' 

Wharf  on  east  jetty ' 

Tele^aph  line  Quintana  to  Columbia l[ 

Buildings,  blacksmith  shop,  oil  houses,  etc -.  "^ 

Office  buildings IJ:^ 

Channel  improvements,  dredging  river,  etc ••••  1^  '^ 

Telephone  line,  Velasco  to  Quintana ..•••  ^ 

Extra  construction,  amonnt  paid  Gustav  Wilke  at  close  of  his  con- 

East  jetty,  2,800  linear  feet $123,295 

West  jetty,  3,200  linear  feet 140.400 

16  wing  dams.., 7,5U0 

. 271, 1.« 

Legal  expenses • U^^^^ 

Expenses  of  receiver '-^•''*' 

Costs  paid  clerk  United  States  court I'" 

Expense  receiver's  attorney H'- 

Total l,(M>.tt 

To  the  above  should  be  added  interest  upon  the  amounts  expended  from  the  tiise 
of  their  expenditure. 

This  interest  was  computed  March  31, 1896,  at  simple  interest,  7  per  cent,  on 

expenditures  prior  to  July,  1894 $427.r4 

The  interest  on  expenditures  subsequent  thereto  to  March  31, 1896 i>--^ 

Total 435,<ii'^ 

At  6  per  cent  this  amounts  to  $363,000,  to  which  should  be  added  interest  fros 
March  31,  1896,  to  date,  and  also  such  sums,  if  any,  as  to  the  Board  seem  proi)ert<' 
allow  for  services  of  the  officers  of  the  company  and  general  superintendence. 

We  estimiite  the  fair  cost  of  the  work,  with  interest  upon  expenditurss  to  dstt 
and  a  reasonable  return  for  services,  at  not  less  than  $1,500,000. 

(7)  GENERAL  STATEMENT. 

The  company  respectfully  requests  the  Board  to  consider  all  eommnnicatioQS- 
documents,  and  information  heretofore  submitted  to  the  Board  by  Mr.  Corthell  ^ 
having  been  submitted  by  the  company  itself.  At  the  hearings  before  the  }k>aTd  ve 
shall  desire  to  present  statistics,  documents,  and  testimony  relative  to  the  advanta^ 
to  Texas  and  the  entire  United  States  of  the  establishment  of  a  port  of  the  Unit<^«^ 
States  at  Velasco,  which  statistics,  documents,  and  testimony  we  believe  will  sbov< 
among  other  things,  the  following : 

First.  That  a  deep-water  harbor  can  be  more  cheaply  maintained  at  the  monih  o' 
the  Brazos  River  than  at  any  other  place  on  the  Gulf  Coast. 

Second.  That  from  1832  to  the  present  time  this  port  has  been  believed  by  the  ^ 

Sle  of  Texas,  and,  generally,  by  the  Engineer  Corps  of  the  United  States,  to  he  W0^ 
tted  to  be  made  a  first-class  deep-water  port. 
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Third.  That  the  river  and  harbor  are  well  adapted  for  nse  for  nayal  purposes  and 
furnish  the  only  land-locked  harbor  on  the  Texas  coast  where  dry  docks  can  be 
established. 

Fourth.  That  the  width  of  the  river  is  greater  than  that  of  many  of  the  largest 
ports  of  the  world. 

Fifth.  That  all  necessary  facilities  for  commerce  can  be  easily  obtained  along  the 
river  front. 

Sixth.  That  independent  of  the  commerce  tributary  to  existing  Gnlf  ports  in 
Texas,  there  is  now  a  large  and  constantly  increasing  local  commerce  immediately 
adjacent  and  tributary  to  the  port  of  Yelasco  that  can  be  provided  for  by  securing 
a  dee})- water  harbor  at  the  mouth  of  the  Brazos  River  at  a  less  cost  to  the  Govern- 
ment  than  elsewhere ;  that  such  harbor  will  be  more  convenient,  easier  of  access,  and 
reached  at  a  less  cost  to  the  commerce  of  a  very  rich  and  fertile  territory^  as  large 
as  the  entire  State  of  South  Carolina,  than  any  other  Gulf  port  in  Texas. 

Seventh.  That  the  commerce  which  finds  an  outlet  through  the  port  of  Galveston, 
will,  with  the  completion  of  the  ietties  and  harbor  facilities  at  Yelasco,  be  equally 
well  accommodated  at  Yelasco,  the  rate  of  charges  on  freight  from  points  in  the 
interior  being  the  same  to  and  from  each  place. 

Eighth.  That  deep-water  frontage  and  facilities  at  the  Gulf  ports  in  Texas  are 
altogether  inadequate  for  handling  the  commerce  already  seeking  an  outlet  through 
them,  even  though  a  very  laree  portion  of  the  commerce  of  Texas  and  the  States 
tributary  to  Texas  Gulf  ports  has,  by  reason  of  the  inadequate  facilities^  been  com- 
pelled to  seek  outlet  elsewhere  than  m  its  natural  course. 

Ninth.  That  the  rapid  increase  in  population  and  growth  in  the  commerce  of 
Texas,  and  the  States  naturally  tributary  to  Texas  Gulf  ports,  necessitate  addi- 
tional harbor  facilities,  and  that  the  situation  at  Yelasco  with  reference  to  the  com- 
merce named  renders  it  the  only  place  that  can  supply  that  demand. 

Tenth.  That  the  purpose  of  the  Government  in  constructing  harbors  fox  the  benefit 
of  the  people  in  the  accommodation  and  development  of  commerce  can  be  more  fully 
accomplished  and  the  full  benefits  to  the  people  of  the  work  done  at  other  ports  can 
be  better  secured  by  opening  a  competitive  port,  thus  making  the  port  oi  Yelasco 
of  incalculable  value  to  the  Government  and  to  the  people. 

We  respectfully  call  to  the  attention  of  the  Board  the  various  reports  heretofore 
made  relative  to  the  Brazos  River  by  the  United  States  engineers,  specially  referred 
to  in  the  argument  of  Senator  Farwell  before  the  Commerce  Committee  of  the  United 
States  Senate,  a  copy  of  which  has  been  furnished  to  the  Board  by  Mr.  Corthell. 
Also  Miscellaneous  Document  No.  91  of  the  second  session  of  the  Forty-ninth  Con- 
gress, being  a  compilation  of  the  "  Laws  of  the  United  States  relating  to  improvement 
of  rivers  and  harbors  from  August  11,  1790,  to  March  3, 1887,  with  a  tabulated  state- 
ment of  appropriations  and  allotments,''  and  especially  to  the  table  of  annual  appro- 
priations upon  pages  435  etseq.,  wherein  are  shown  the  amounts  appropriated  for  the 
various  harbors  of  the  United  States. 

From  these  statements  and  fh>m  the  appropriations  since  that  date,  we  believe  it 
will  appear  that  the  average  cost  per  foot  or  water  obtained  in  the  Gulf  ports  will 
not  be  less  than  $500,000  per  foot. 


(8)  COMMERCIAL  STATISTICS. 

The  following  tables  show  the  character  and  value  of  the  commerce  passing  through 
the  port  of  Yelasco  since  January,  1890,  so  far  as  there  is  any  record  of  the  same. 
No  definite  account  is  kept  of  the  character  and  value  of  the  tonnage  of  domestic 
vessels  of  100  tons  harden  and  under. 

Coa8twi$€  imparts  at  part  of  Velasco,  ^  calendar  year; 


ArtiolM. 


LmnlM^r. 

1891. 

._ feat.. 

Shinglei..-. 

Co»l  

• 

................tons.. 

BallnNul  steel 

_ dn... 

BailroadtiM -  .-    .- 

Bridge  timber 

feet.. 

lUdlroiid  XDAt<«rial 

tone.. 

IfifoeUaneone  morobandiae,  estimated ponnds. 

ITnuhedrook  and  Portland  cement tons. 


Totdl 


Two  steamsbipfl,  twelve  safl  vessels,  and  many  small  enA. 


Quantity. 


8,754,334 

650,000 

3.000 

2,034 

69,280 

130,000 

319 

20,000,000 

12,207 


Yalae. 


$122,580 
2,000 
12,000 
05.850 
26,784 
10,250 
12,700 
530.000 
86,021 


825,371 
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ArtioleB. 


1808. 

Coal tons. 

Lumber,  estimftted feet. 

Miscellaneous,  eetimated poonds. 


TotiU 

Four  sail  vessels,  one  steamship,  and  many  small  craft. 

1898. 


.tons. 


CJoal , 

Packages,  nails,  barbed  wire,  staples,  etc 

Lumber,  estimated feet. 

Hisoellaneous,  estimated pounds. 


Total 

Fifteen  sail  vessels  and  many  small  oraft. 

1884. 


Tons , 

Lumber,  estimated feet. 

Miscellaneous,  estimated pounds. 


Total 

Four  sail  vessels  and  many  small  craft. 

1805. 

Coal tons.. 

Lumber,  estimated feet.. 

Cotton  seed  and  seed  cotton,  estimated tons.. 

Misoellaneous,  estimated pounds.. 


Quantity. 


8,«15 

3,000,000 

300.000 


7,424 

70,096 

1,000,000 

350,000 


8,612 
200,000 
400,000 


63S 
100.000 

i.aoo 

450,000 


Total 


One  saU  vessel  and  many  small  oraft. 

1898. 

Packages  nails,  staples,  barbed  wire,  wire  fenoe,  cables,  etc — •• 

Packages  miscellaneous  hardware,  rope,  etc 

Cases  canned  goods,  etc 

Cases  preserved  fish,  etc 

Cases  drugs 

Seed  cotton.. tons. 

Cottonseed do.. 

Lumber,  estimated feet. 

Miscellaneous,  estimated pounds. 


Total 

Two  sail  vessels  and  many  small  craft 


21,646 

3,858 

24,769 

130 

200 

400 

2,973 

100,000 

000,000 


fl4.4^- 

ia.'.»». 


T^m 


291 TS 
14.  '!• 


9^SS 


X.fl3 

2.«-f« 

23.CVJ 


53,412 


2..Mf 
15,0" 

li  1  • 

23.  A*-' 


53,743 


64,»£: 
39,  tO' 

123,  S45 

2, !» • 
16.  '.•0" 

14.  tv 
23.000 


315,  ]«a 


EscporU  to  foreign  ports  from  port  of  Velasoo  hy  shipping  seasons, 

SEASON  OF  1892-98. 


Articles. 


Cotton-seed  cake  and  meal tons. 

Bales  cotton,  17,869,  about do.. 

Logs,  1,288,  about do.. 

Barrels  oil,  200,  about do.. 

Total • do.. 

Twenty-two  British  and  other  fonelgn  steamships. 

SEASON  OF  1803-94. 

Cotton-seed  cake  and  meal ••• • ...tons. 

Bales  cotton,  8,284,  about •....••. •••... .do.. 

Cottcm-seed  oil,  8,821  barrels,  about do.. 

Logs,  11,069,  about «•.«••••...• ••« do.. 

Total *...*.* do.. 

Twenty-four  British  and  other  foreign  steamships. 


Quantity. 


48,387 

4,415 

320 

220 


53,342 


Taloe. 


$l,0S7.STt 
810,  R» 

5.  ir^ 

4,1&> 


l,BS7,S^ 


$1«218.S1& 
321.511 
173,000 

4^783 


1,738,812 
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Exports  to  foreign  ports  from  port  of  Velasco  by  shipping  seasons — Continned. 

SEASON  OF  1894-05. 


Articles. 


Quantity. 


CoitoQ-fteed  cako  and  meal tons. 

Cotton,  591  bales,  about do.. 

Oil,  barrels,  1,552,  about do.. 

Ix>gB do.. 

Total do.. 


Nine  Britisb  and  other  foreign  Bteamshipa. 

SEASON  OF  1895-96. 


21.666 


YaluD 


$384,554 

18.246 

18. 435 

2.230 


533,471 


Cotton-seed  cake  and  meal tons.. 

Xtinters,  91  bales,  abont do... 

Cotton-seed  oil,  8,484  barrels do... 

Total do... 


$209,200 

1,480 

42,036 

253,316 


Bight  British  and  other  foreign  steamships. 

Coastwise  exports  from  port  of  Velaseo. 


Articles. 


2,000  bales  of  cotton,  estimated,  Talae  say. 
Miscellaneous,  160,000  pounds,  estimated. . 


1802. 


Total 

Steamboats  and  small  craft. 


1893. 


Bales  cotton,  estimated  2,500,  estimated  value 

liiacellaneous,  estimated  275,000  pounds,  estimated  value. 


Total 

Steamboats  and  small  crafL 


1894. 


Bales  cotton,  estimated,  2,500,  estimated  value 

Miscellaneous,  estimated  280,000  pounds,  estimated  value. 


Total 

Btaamboats  and  small  craft. 


1895. 


Bales  cotton,  estimated  8,000  bales,  value  say 

Miscellaneous,  estimated  300,000  pounds,  value  say. 


Total 

Steamboats  and  small  crall. 

Hardwood  lumber,  306,000  feet 
Cotton,  estimated  7,000  bales  . . 
Miscellaneous  merchandise .... 


1896. 


•Total 

One  saJl  vessel,  two  steamboats  (various  trips),  and  many  small  orafL 


Value. 


170,000 
8,000 

78,000 

87,200 
8.200 

96,400 

87,000 
8,400 

93,400 

105,000 
9.000 

114,000 

9,205 

262,500 

5.000 


276,806 


NOTB. — ^Fint.  By  the  term  "sail  vessels''  Is  meantvesselsof  500  tons bnrden  and  over. 
Second.  By  the  term  "  small  craft"  is  meant  yessels  of  100  tons  burden  and  not 
over  500  tons  burden. 

Third.  The  steamer  Horatio,  93.70  tons  bnrden,  makes  regular  weekly  trips  between 
the  port  of  Galvoston,  the  port  of  Velasoo,  and  points  up  the  Brazos  River  for  a  dis- 
tance of  30  miles. 

Brazos  Rivbr  Cuannrl  and  Dock  Company, 
By  Abner  Taylor,  President, 

Hbnry  M.  Robert, 

Colonel,  Corps  of  Engineers^ 

President  Bratos  River  Hoard,  Felaseo,  Tex. 
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Appendix  B. 

UflT  OF  MAPS. 

Yelabco,  Tex.,  Deernnhm-  98,  im. 

No.  1.  Entrance  to  Brazos  Rirer :  Shore-line  survey,  December,  1889;  sonndiogsti 
river,  February  20,  21,  and  22,  1889;  8oundiii<ic8  in  Qulf,  March  4,  6,  and  7, 1^. 

No.  2.  Entrance  to  Brazos  River,  June  21,  1889. 

No.  3.  Entrance  to  Brazos  River,  July  26,  1889. 

No.  4.  Entrance  to  Brazos  River,  September  13, 1889. 

No.  5.  Entrance  to  Brazos  River,  September  21,  1889. 

No.  6.  Entrance  to  Brazos  River:  Soundings  in  Gulf,  November  18, 19,  and  28, 1>^ 
cross-section  soundings  in  jetty  channel  and  river,  December  3,  18S9. 

No.  7.  Entrance  to  Brazos  River,  February  10  and  11,  1890. 

No.  8.  Entrance  to  Brazos  River,  soundings  on  bar,  April  29,  1890. 

No.  9.  Entrance  to  Brazos  River:  At  head  of  jetties.  May  28, 1890;  across  bar,  Jilj 
23,  1890. 

jSTo.  10.  Entrance  to  Brazos  River,  soundings  on  bar  at  jetty  entrance,  September 
11, 1890. 

No.  11.  Entrance  to  Brazos  River,  May  29, 1891. 

No.  12.  Entrance  to  Brazos  River,  July  18,  1891. 

No.  13.  Entrance  to  Brazos  River,  December  27,  1892. 

No.  14.  Brazos  River  jetties,  March,  1896. 

No.  15.  Profile  of  jetties  completed,  Brazos  River,  March,  1896. 

No.  16.  Cross  sections,  Brazos  River  jetties,  March,  1896. 

No.  17.  Comparative  cross  sections  of  jetty  channel,  Brazos  River,  before  td 
after  taking,  March,  1889,  and  March,  1896. 

No.  18.  Design  for  jetties  at  mouth  of  Brazos  River. 


M1BMORANDUM  OF  MAPS  AND  CHARTS,  WITH    EXPLANATORY  NOTES  FOR  TEX.  USB  Of 

THE  BOARD. 

A.  Survey  of  month  of  Brazos  River  under  direction  of  Major  Ernst,  by  H.  C.  Bipley, 
May  and  June,  1887.  This  chart  was  subsequently  used  in  locatiug  the  contoars^i 
the  survey  made  in  March,  1888,  by  Qeorge  Y.  Wisner,  under  the  direction  of  £.  I^ 
Corthell.  The  survey  of  1887  shows  about  l\  feet  of  water  on  the  bar  straight  ost 
from  the  mouth  of  the  river  and  a  crooked  channel  to  the  eastward,  with  about  p 
feet  depth.  The  contours  and  notes  upon  them  from  the  survey  of  March,  1888,  eho^ 
a  depth  of  6  feet  over  the  bar  to  the  westward,  with  about  the  same  depth  immedi- 
ately in  front. 

1.  Mouth  of  the  Brazos  River.  The  shore  line  survey  of  this  chart  was  made  io 
1888,  December;  the  soundings  in  the  river  February  20, 21, 22, 1889,  and  the  soqq'I- 
ings  on  the  bar  and  in  the  Gulf,  March  4, 6, 7, 1889.  At  that  time  the  wharves  fur 
begiuuing  the  construction  of  the  jetties  were  completed.  The  jetties  proper  werv 
begun  March  28, 1889.  By  this  chart  the  limiting  depth  on  the  bar  was  6.1  feet  it 
mean  high  tide. 

Note. — Depths  on  all  charts  of  surveys  made  under  the  direction  of  the  Brazos 
River  Channel  and  Dock  Company  refer  to  ''average  flood  tide"  or  ''mean  ti:?^ 
tide  "  of  the  Gulf  of  Mexico.  The  rending  of  average  Hood  tide  on  the jgauge  used  if 
reducing  soundings  is  1.78  (or,  for  convenience,  1.8  has  been  used).  The  zero  of  t^<^ 
gauge  is  set  at  mean  low  water.  As  will  be  seen  from  a  note  on  the  chart  of  the  sur- 
vey made  by  the  United  States  Coast  and  Geodetic  Survey,  No.  12a,  December  IBto^^-. 
1891,  the  plane  of  reference  used  in  that  survey  was  from  daily  observations  iQa<'^ 
between  August  1, 1890,  and  December  15, 1891,  these  observations  showing  that  ibo 
range  between  mean  low  tide  and  mean  high  tide  was  1.77,  and  the  reading  of  mc^i'> 
low  tide  on  the  gange  used  at  that  time  was  1.84.  Subsequently  the  gauge  was  ^• 
so  that  mean  low  tide  should  read  zero,  the  gauge  reading  above  and  below  ibi^ 
point.  That  gauge  has  been  used  to  this  date,  having  been  preserved  witli  ^^' 
care,  and,  when  necessary,  the  zero  was  transferred  without  possibility  of  error  to 
another  gauge  placed  on  the  same  pile.  During  the  last  year  this  gauge,  from  want 
of  careful  attention,  has  become  too  low  by  about  0.5  foot. 

2.  June  21, 1889.  This  chart  shows  no  soundings  on  the  bar.  It  simply  shoAVstbe 
local  channel  between  the  short  portions  of  the  jetties  that  had  been  completed  Qp 
to  that  time.  At  the  time  of  this  survey,  the  west  jetty  had  been  extended  fromtii^ 
zero  point  750  feet  and  the  east  jetty  1,180  feet,  both  partly  constructed  onlj  to 
those  points. 

Note.— All  surveys  are  made  under  the  direction  of  the  Brazos  River  Chaniiel  m 
Dock  Company  unless  otherwise  specified. 


APPENDIX   T REPORT   OP   MAJOR   MILLER.  1835 

3.  Snrvey  of  Jnly  26,  1889.  No  sonndings  on  the  bar,  a  local  obaiinel  survey 
between  Jetties.  West  jetty  was  extended  at  that  date  750  feet  from  zero,  and  the 
east  jetty  1,350  feet. 

4.  Snrvey  of  channel  and  bar  September  13,  1889.  The  jetties  partly  completed, 
had  been  built  out  as  follows:  West  jetty  partly  constructed  4,150  feet  from  zero, 
east  jetty  3,770  feet;  the  end  of  the  trestle  on  the  east  jetty  was  at  5,064  feet.  This 
chart  shows  profiles  of  the  top  of  the  mattress  work  on  both  jetties. 

5.  Survey  of  the  bar  September  21, 1889.  Work  on  jetties  is  not  shown;  the  limit- 
ing depth  on  the  bar  is  8.9  feet. 

6.  Survey  on  bar  and  in  jetty  channel  and  river;  sonndings  on  the  bar  November 
18-28,  1889,  in  jetty  channel  and  river  December  3,  1889.  The  west  jetty  had  been 
built  np  at  that  time  about  2,840  feet  and  the  east  jetty  3,300  feet ;  the  limiting  depth 
on  the  bar  was  9.3  feet.  • 

7.  Snrvey  of  the  bar  February  10  and  11,  1890.  The  jetties  were  in  abont  the  con- 
dition noted  in  No.  6;  limiting  aepth  on  the  bar,  8.6  feet. 

8.  Survey  on  the  bar  April  29, 1890.  West  ietty  had  been  extended  to  3,200  feet 
and  the  east  jetty  to  4,000  feet ;  limiting  depth  on  the  bar,  9  feet. 

9.  Survey  on  bar  and  channel,  the  latter  May  28, 1890,  and  former  July  23,  1890. 
West  jetty  extended  3,200  feet  and  the  east  jetty  5,450  feet,  but  considerable  of  the 
sea  end  of  this  distance  was  trestlework  only ;  the  limiting  depth  on  the  bar  was 
11.1  feet. 

10.  Survey  of  the  bar  September  11, 1890.  West  jetty  had  been  extended  4,450  feet 
and  the  east  jetty  5,400  feet;  the  limiting  depth  on  the  bar,  10.7  feet. 

10a.  Soundings  on  the  bar  and  in  the  jetty  channel  March  9,  1891.  Both  jetties 
bad  been  extended,  though  not  fully  built  np,  to  5,400  feet;  the  limiting  depth  on  the 
bar  was  13.3  feet. 

11.  Survey  of  the  bar  May  29,  1891.  Both  jetties  as  in  10a;  limiting  depth  on 
the  bar  was  14.8  feet. 

12.  Survey  of  the  bar  Jnly  18, 1891.  The  jetties  same  length;  limiting  depth  on 
the  bar,  15.5  feet. 

12a.  United  States  Coast  and  G^detio  Survey  December  16  to  20, 1891.  The  plane 
of  reference  is  mean  low  water;  limiting  depth  on  the  bar,  15  feet;  at  average  flood 
tide,  16.78  feet. 

13.  Snrvey  of  the  bar  December  37, 1892.  Length  of  each  jetty,  5,400  feet;  limit- 
ing depth  on  the  bar,  18.9  feet. 

14.  Survey  of  the  channel  and  bar  March,  1896;  limiting  depth  in  both  channel 
and  bar,  20.5  feet.  The  west  jetty  stood  above  surface  of  water  at  5,050  feet,  the 
east  jetty  at  5,153  feet. 

15.  Profile  of  the  jetties  as  completed  March,  1896. 

16.  Comparative  cross  sections  of  the  channel  and  profiles  of  the  channel  and  bar 
March,  1889,  and  March,  1896. 

17.  Cross  sections  of  the  jetties  as  completed  March,  1896. 

18.  Design  for  the  jetties  as  originally  planned  and  not  strictly  followed. 

19.  Coast  Snrvey  chart,  1858. 

20.  Map  of  Velasco  and  vicinity,  by  Dorchester.  May,  1896. 

21.  Larger  scale  map  of  Velasco  and  vicinity,  showing  railroad  lines  and  projected 
terminals  and  railroad  lines,  by  Dorchester,  May,  1896. 

22.  Extensive  snrvey  of  bar  and  river  in  three  sheets,  February,  1891. 

23.  Outline  ma])  of  the  mouth  of  the  river  and  adjacent  territory,  inclnding  Houston, 
(Galveston,  and  railroads. 

24.  Chart  of  survey  of  the  bar  by  United  States  Assistant  Engineer  Picton,  May 
29, 1892. 

25.  Fonr  large  sheets  on  tracing  linen  of  the  survey  of  the  mouth  of  the  river  and 
the  river  up  to  Perry s  Landing,  about  15  miles  ft-om  the  month,  September  to  Novem- 
ber, 1878.  On  this  map  were  projected  the  wing  dams  proposed  to  be  built  by  the 
Brazos  River  Channel  and  Dock  Company  from  the  mouth  of  the  river  to  a  point  3 
miles  up  the  river.  This  plan  of  wing  dams  was  generally  carried  out.  The  limit- 
ing depth  on  the  bar  by  tliis  snrvey  is  6.  It  was  made  under  the  direction  of  Mi^. 
C.  W.  Howell,  by  Ripley  and  Talfor. 

26.  Survey  of  the  river  from  the  head  of  the  jetties  to  Velasco,  Jnly  and  August, 
1895.  This  survey  shows  the  wing  dams  and  the  effects  of  the  same  upon  the  channel 
with  river  deposits  near  wing  dams,  by  D.  W.  Spence. 

27.  Snrvey  of  the  river  from  jetties  to  Velasco,  September  2, 1895. 

28.  Lithograph  chart  of  survey  of  the  bar  by  Major  Howell,  1883. 

29.  Mutilatea  blue  print  map  of  the  channel  between  jetties  October,  1890.  Note 
the  note  upon  this  chart  which  gives  the  remarkable  effect  of  the  jetties  with  a  rise 
in  the  river,  deepening  the  ohannel  from  10  to  18  feet  to  a  point  1,300  feet  seaward 
of  the  ends  of  the  jetties. 

30.  Comparative  contonr  chart  of  entrance  to  Brazos  River,  1858, 1875, 1878, 1881 
1882, 1887,  with  jetties  proposed  in  1888  by  E.  L.  CorthelL 

VaULSOO,  Tbx.,  January  S,  1897. 
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Appbndix  O. 

KEPOBT  OF  MR.  HBKBT  L.  MASINDIN,  A8fiI8TANT  U.  8.  OOAflT  AHD  OSODSTIO  SUItVBY. 

Tribasurt  Dkpartmknt, 
Offiox  of  thx  Coast  and  Oeodbtic  Survxtt, 

Woikin^on,  D.  C,  February  Xf,  l&r:. 

Sir:  I  have  the  honor  to  sabmit  the  following  report,  with  aeoompanying  tracingi, 
sliowiDg  the  physical  conditions  of  the  improvements  at  the  month  of  firacos  Riv^r, 
Texas,  as  indicated  by  the  recent  hydrographic  and  topographic  survey  made  nnds 
yonr  direction. 

On  receipt  of  a  letter  of  instrnctioiiB  from  the  Superintendent  of  the  Cc»a8t  and 
Geodetic  Snrvey,  dated  the  14th  of  December,  1896,  directing  roe  to  report  to  y<m 
for  the  purpose  of  making  a  survey  of  the  mouth  of  the  river  Brazos,  and  having 
recoiveayonr  authorization  to  organize  part  of  the  survey  party  from  members  of 
the  Coast  and  Geodetic  Survey  then  in  Washington,  Messrs.  A.  L.  Baldwin,  assistant 
and  Charles  C.  Yates,  aid,  were  detailed  to  assist  me,  together  with  an  expert  leads^ 
man  from  the  Coast  Survey  steamer  Blake, 

As  soon  as  the  preparations  incident  to  such  a  survey  were  completed,  the  partj 
left  Washington,  arriving  at  Velasco,  Tex.,  on  Christmas  Day,  having  been  detained 
somewhat  en  route  by  a  railway  accident. 

On  arrival  at  Quintana,  at  the  mouth  of  the  Brazos,  the  party  lost  no  time  in  reoover- 
ing  the  plane  of  reference  for  soundings  used  both  in  the  survey  of  1891  by  the  Coast 
and  Geodetic  Survey  and  in  that  by  the  improvement  company's  engineers  in  March, 
1896. 

The  permanent  tidal  bench  mark  established  by  the  Coast  Surrey  at  Qnintana  in 
1891,  to  which  was  referred  the  height  of  the  plane  of  mean  low  water,  was  fonnd 
in  a  good  state  of  preservation,  with  no  indication  of  having  been  distnrbed  since 
its  CHtablisbment. 

Three  staif  tide  gauges  were  also  fonnd  in  position  secured  to  piles  in  the  vicinity 
of  the  head  of  the  west  jetty,  two  near  the  head  of  the  Jetty,  and  one  opposite  the 
company's  office. 

The  two  staffs  at  head  of  jetty  had  become  useless  for  readings  near  low  water 
from  an  accumulation  of  silt. 

These  three  gauges  were  found  to  read  so  nearly  alike  that  any  one  of  them  could 
have  been  taken  as  the  official  gauge:  the  one  off  the  company's  office,  bavin*;  suffi- 
cient depth  of  water,  was  chosen.  They  had  been  established  by  tne  company  s 
engineers,  and  after  the  close  of  the  work  on  the  jetties,  they  were  maintained  by 
the  bar  pilots  for  the  company's  use  and  their  own. 

The  staffs  were  supposed  to  have  been  set  with  their  zero  at  the  plane  of  mean 
low  water,  but  on  referring  them  to  the  tidal  bench  mark  it  was  discovered  that 
their  zeros  were  an  even  half  foot  below  that  plane.  I  immediately  made  inquiries 
of  the  pilots  and  others,  all  of  whom  agreed  that  the  gauges  were  in  the  same  rela- 
tive position  as  originally  set,  and  that  whenever  it  became  necessary  to  remove  one 
of  the  staffs  for  repainting,  the  others  were  left  secured  and  the  repainted  gauge 
replaced  at  the  corresponding  height. 

This  testimony  is  important  in  view  of  the  statement  that  one  of  these  gauges  was 
used  in  the  survey  of  March,  1896,  the  inference  being  that  the  soundings  taken  then 
were  reduced  to  a  plane  one-half  foot  too  low. 

I  am  unable  to  explain  this  condition  otherwise  than  by  an  error  having  been 
made  by  the  engineer  in  setting  the  original  staff  gauge. 

TIDES. 

The  tides  at  the  mouth  of  the  Brazos  during  the  present  survey  have  been  of  the 
mixed  type,  diurnal  and  semidiurnal;  from  January  8  to  10  and  20  to  26  they  were 
semidiurnal,  and  from  11  to  20  and  26  to  30  they  were  diurnal. 

This  is  the  case  with  a  number  of  places  along  the  shores  of  the  Gulf  of  Mexico. 

The  mean  range  of  tide  was  ascertained  in  1891  from  a  good  series  of  observations, 
inclndins  499  observations  of  low  water  and  as  many  observations  of  high  water; 
this  series  gave  a  mean  range  of  1.77  feet.  This  is  the  value  to  be  applied  to  the  meaa 
low-water  ])lane  to  obtain  that  of  mean  high  tide. 

WIiyrR  OF  STRRAM. 

The  average  width  of  stream  between  banks  for  that  portion  of  the  river  betweeo 
the  head  of  the  jetties  and  Velasco,  without  considering  the  contraction  due  to  spar 
dikes,  is  528  feet.  This  is  reduced  to  479  feet  if  the  contraction  due  to  wing  dams  is 
introduced.  The  maximum  width,  902  feet,  is  found  off  Quintana  near  head  of  jetties^ 
and  the  minimum  width,  400  feet,  off  the  wharf  at  Velasco. 

Between  the  jetties  the  average  width  of  waterway,  including  the  contraction  by 
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existing  spar  dikes,  is  about  476  feet.  This  is  an  approximation  only,  as  the  conditions 
which  obtain  there  do  not  permit  a  very  close  determination. 

The  original  project  of  construction  for  the  jetties  contemplated  parallel  jetties 
560  feet  between  centers,  with  spur  dilces  distributed  equally  thronghont  tiieir 
length.  The  jetties  were  built  as  intended,  the  foundation  being  composed  of  mat- 
tress work,  loaded  with  small  stones  and  finished  with  rocks  weighing  fironi  1  to 
7  tons,  in  riprap.  The  wing  dams  still  existing  number  5  along  the  west  Jetty, 
and  8  along  the  east  jetty.  They  were  built  60  feet  long  from  center  of  jett^',  in 
opposite  pairs.  This  gives  a  waterway  of  440  feet  in  width,  which,  compared  to  the 
width  between  the  outer  pair,  460  feet,  scaled  from  the  chart,  would  indicate  that 
these  dikes  have  already,  to  a  certain  extent,  been  destroyed. 

The  cross  sections  of  the  jetties  exhibited  on  the  accompanying  tracing  (No.  2) 
were  measured  at  points  1,050  feet,  3,000  feet,  4,500  feet,  and  5,000  feet,  as  indicated 
by  the  position  of  the  outer  spur  dike.  These  sections  show  an  average  visible 
width  of  21.8  feet  at  mean  low- water  stage  for  the  east  jetty  and  18.6  feet  width  for 
the  west  jetty. 

It  will  be  observed  that  the  cross  section  of  the  west  Jetty  at  4,500  feet  shows  the 
top  barely  awash  at  mean  low- water  stage.  This  condition  obtains  for  some  distance, 
and  I  regret  not  having  had  a  favorable  opportunity  to  measure  a  longitudinal 
section. 

The  length  of  the  jetties,  scaled  from  the  topographical  sheet  of  1897,  on  a  scale 
of  1 :  5000,  shows  the  len|rth  of  the  west  Jetty  5,018  feet,  and  of  the  east  jetty  4,708  feet. 

The  length  of  these  jetties,  taken  from  the  blue  print  of  the  company's  survey, 
made  in  March,  1896,  is  as  follows : 

Length  of  west  jetty,  5,050  feet,  which,  compared  to  the  length  in  1897,  indicates 
a  loss  of  32  feet  in  length. 

The  length  of  the  east  Jetty  is  given  at  4^753  feet,  which,  compared  to  length  in 
1897,  gives  a  loss  of  45  feet. 

These  measures,  being  scaled  from  the  plans,  are  not  absolutely  correct;  they  are 
subject  to  an  error  in  the  change  of  scale  of  the  paper. 

CUBRBHTB  IN  THB  BIVKB. 

The  velocity  of  the  current  varies  greatly  with  the  obanffing  stages  of  the  water; 
during  heavy  freshets  the  currents  are  reported  by  the  piFots  to  reach  7  knots  per 
hour  1  (11  feet  per  second).  This  appears  an  exaggeration,  and  as  current  velocities, 
unless  measured,  are  always  over  estimated,  it  may  mean  a  velocity  of  4  or  5  knots. 

The  currents  were  measured  at  six  stations  between  Velasoo  and  the  mouth  of  the 
jetties  on  January  15^  during  arising  tide,  with  the  following  results: 

Tabub  No.  L 


Loeality  of  station. 


liid-streani,  YeUsoo 

Mid'Btreain,  upper  bend  . . 
Mid-stream,  middle  bend  . 
Mid-stream,  lower  bend. .. 
Off  inner  rod  light  (Jetty) 
Mouth  of  jetties 


Height  of 

surface 

above  mean 

low  water. 


YelocKyof 

onrre^ut 
per  second. 


Feet. 

0.70 

.50 

.17 

.25 

1.18 

L80 


These  current  velocities,  not  being  simultaneous,  are  not  directlv  comparable,  but 
they  serve  to  indicate  the  eU'ect  of  the  great  bend  H  miles  above  the  light-house  and 
the  gi-eater  velocity  between  the  Jetties. 

8CKFACS  SLOPES. 

The  observations  of  surface  slope  given  in  the  following  table  were  mode  on  January 
11, 1897.  Five  tide  staffs  had  been  established  for  this  purpose  and  distributed  so  as 
to  give  the  slopes  between  the  following  points: 

Staffs  1  and  2,  within  the  jetties. 

Staffs  2  and  3,  head  of  jetty  to  beginning  of  great  bend. 

Staffs  3  and  4,  slope  of  great  bend. 

Staffs  4  and  6,  the  stretch  of  river  up  to  V^aseo  wharf, 

1  In  support  of  this  statement  PUot  L.  Looke  stated  that  he  had  seen  a  tugboat 
which  be  was  certain  could  makm  7  or  8  knots  unable  to  make  any  headway  against 
thaonxTsiiti 
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The  Blopes  are  giren  in  Table  No.  2  for  each  honr  between  10  a.  m.  and  5  p.  m. 

The  mean  slope  per  mile  was  0.09  foot  between  the  jetties,  0.16  foot  between  he.id  of 
jetties  and  iirst  wing  dam  below  great  bend,  0.03  foot  in  the  great  bend,  and  O.CC>  iLm: 
np  to  Velasco  wharf.  The  distances  between  the  aboTe-mentioned  stations  are  noiec 
in  the  table.    The  tide  was  on  the  rise  till  2*^  15^  p.  m.,  and  on  the  fall  to  5  p.  m. 

Table  No.  2.— Slope  ofturfaoe  of  Brazos  Riror,  TexM, 
[Am  given  by  the  shnnltAneoui  obseiratiou  of  tides  on  January  II,  1887.] 


Time. 


10  a.  m 

11  a.  m 

12  m 

Ip.  m 

2p.  m 

3p.m 

4p.m 

6p.m 

Mean 

Distance  in  statate  milee  betweoi  8ta£b 
Slope  per  statnto  mile  betweoi  ataffli. . . . 


No.lto 

Ko.2to 

No.3to 

Ko.4to 

Nft.  1  v* 

Ko.2. 

No.  8. 

No.  4. 

No.  5. 

Xo.5- 

Feet. 

FeeL 

Feet. 

Feet. 

Feti 

+0.21 

+0.27 

+0.00 

+0.15 

-  V  *. 

.10 

.22 

.00 

.10 

.  *■" 

.06 

.22 

.05 

.15 

.*' 

.11 

.27 

.10 

.<e 

.H. 

.01 

.17 

.00 

.18 

.a 

.11 

.82 

.05 

.10 

.> 

.06 

.22 

.00 

.18 

.¥ 

.01 

.27 

.10 

.15 

.S 

+0.09 

+0.26 

+0.04 

+0.13 

-Ml.  5. 

Milee. 

JfilM. 

MUee. 

irOea. 

Miba. 

1.0 

1.6 

1.4 

2.4 

&4 

Feet. 

Fe^L 

Feet. 

Fe^ 

MUtt 

+0.09 

+0.16 

+0.08 

+0.06 

+&* 

The  position  of  the  tide  ganges  is  indicated  on  tracing  No.  l. 

NAYIGABIJE  CHANNEL. 

Shoal  water  is  enconntered  almost  immediately  on  entering  between  the  jetties. 

The  first  bar  is  reached  about  2,000  feet  inside  of  the  end  of  the  west  jetty,  with 
14.3  feet  at  mean  low  water.  Th  is  depth  is  found  somewhat  nearer  the  east  jett j ;  thes 
for  about  400  feet  the  depth  increases  slightly,  and  a  second  bar  ¥nth  14.8  feet  ii 
reached.    These  depths  occupy  about  one-third  of  the  channel  way. 

From  this  point  on  past  the  shore  end  of  the  jetties  the  depths  increase  somewhat. 
but  the  bottom  can  be  called  very  uniformly  flat.  When  opposite  the  mouth  of  the 
oanal  the  maximum  depth  of  40  feet  is  reached.  This  is  the  greatest  depth  found  is 
the  river  as  far  as  examined. 

Following  up  the  channel  the  next  bar  is  found,  with  14.3  feet  on  it,  at  a  point 
about  300  yards  above  the  mouth  of  West  Union  Bayou,  which  is  the  northerly  J imit 
of  the  city  of  Quintana.  The  river  banks  are  here  occupied  by  spur  dikes,  10  oo 
the  left  bank  and  6  on  the  right  bank.  Following  the  channel  with  somewhat 
deeper  water,  we  come  to  another  bar  with  13.7  feet  on  it,  about  opposite  the  npprr 
wing  dam  on  the  left  bank.  The  channel  depths  then  increase,  following  the  bii;fat 
of  the  great  bend,  and  nothing  less  than  15  feet,  with  variations  to  24  feet  depth  in 
holes,  may  be  carried  as  far  as  Velasco. 


CHANGES  IN  THB  BANKS  OF  THE  RIVER  AND  IN  THE  GULF  SHORE  LDTS. 

The  changes  in  the  river  shore  line  are  so  great,  amounting  in  places  to  one-half 
of  the  width  of  the  river,  as  to  cast  a  doubt  upon  the  correctness  of  the  dellneatioD 
of  the  shores  in  the  survey  made  by  the  Brazos  River  Channel  and  Dock  Companv 
preceding  1891,  from  which  the  shore  line  laid  down  on  the  chart  of  1891  w^ 
obtained.  A  comparison  of  the  shift  of  the  river  banks  might,  therefore,  lead  to 
erroneous  conclusions  and  had  better  be  omitted. 

A  comparison  of  the  Gulf  shore  lino  with  the  submerged  contours,  at  24,  18, 12, 
and  6  feet  depth,  is  exhibited  on  the  accompanying  tracing,  No.  3.  The  survey  bv 
Major  Ernst,  United  States  engineer,  in  1887,  together  with  the  surveys  of  1891  and 
present  survey  of  1897,  are  represented. 

Comparing  the  features  of  the  24, 18,  and  12  foot  contours  of  1891  with  the  same 
in  1897,  it  will  be  observed  that  there  has  been  no  decided  shift  to  seaward.  This 
is  especiaUy  the  case  in  front  of  the  jetties,  where  one  would  naturally  look  for  an 
advance.  Indeed,  the  evidence  points  to  a  betterment  in  the  depths  as  htt  as  the 
soundings  went  to  26  and  27  feet. 

The  shoal  off  the  end  of  the  west  jetty  maintains  itself  with  practically  the  same 
minimum  depth  over  it. 


APPKKDIX   T RKPOUT   OF   MAJOR   MILLER. 


1839 


No  change  in  the  Gulf  shore,  as  Indicated  hj  the  high-water  line,  can  be  detected 
since  1891. 

LITTORAL  OURRENT. 

Owing,  perhaps,  to  persistent  northeast  and  northerly  winds  daring  oar  examina- 
tiou,  we  have  failed  to  detect  any  decided  transverse  current;  bat  with  prevailing 
easterly  and  soatheasterly  winds  it  most  follow  that  the  resaltant  direction  of  drift 
should  be  westward. 

An  indication  of  this  littoral  current  might  be  inferred  from  an  excess  of  accumu- 
lation of  drift  logs  along  the  shores  on  either  side  of  the  jetties.  The  shores  were 
examined  with  the  result  that  nearly  as  much  drift  was  found  to  the  eastward,  leav- 
iiiiF  bot  a  suspicion  that  the  volume  was  greater  on  the  west  shore. 

lu  order  to  prove  or  disprove  the  existence  of  a  littoral  current  at  the  mouth  of 
the  Brazos  River,  a  long  series  of  observations  of  the  currents  and  tides,  supplemented 
^witb  meteorological  observations,  would  be  required. 

In  conclusion,  I  beg  to  say  that  with  more  time  at  the  disposal  of  the  Board,  a 
wider  scope  could  have  been  given  to  the  survey,  resulting  in  more  complete  data. 

liespectfuUy  submitted. 

Hbnrt  L.  Marimbin, 
AisiaUmt  Coast  and  GoodeUo  Survey. 

Col.  Henry  M.  Robert, 

Corp$  of  Enqineer$,  U,  8,  A»f 

Chairman  BraMo$  Bivor  Board* 

The  manner  of  obtaining  the  corresponding  reading  of  mean  low  tide  on  tide 
gauges  Nos.  1  to  5  is  given  in  the  appended  Table  No.  3. 

BRAZOS  BIYXR,  TEXAS. 

8lmulian«ms  ohaorvaUons  of  iide$  Jamuary  11, 18S7. 
fWeather :  Foggy;  lijcht  northerly,  then  light  soatherly  winds.] 


Time. 


10.00  a.  m 

10.15  a.  m 

10.30  a.  m 

10.45  a.  m 

11.00  a.  m 

11.15  a.  m 

11.30  a.  m 

11.45  a-m 

12.00  m 

12.15  p.m 

12.30  p.m 

12.45  p.m 

1.00  p.m 

1.15  p.m 

1.30  p.m 

1.45  p.m 

2.00  p.m 

2.15  p.m 

2.80  p.m 

2.45  p.m 

8.00  p.m 

3.16  p.m 

3.30  p.m 

3.45  p.m 

4.00  p.m 

4.15  p.m 

4.30  p.m , 

4.45  p.m 

5..00  p.m 

Mean 

BiMdiiig  of  mean  low  water 


Staff 
No.  1. 


+L90 
LM 
L80 
L80 
2.00 
2.00 
2.00 
2.00 
2.10 
2.00 
2.10 
2.10 
2.10 
2.20 
2.20 
2.20 
2.80 
2.30 
2.20 
2.20 
2.10 
2.10 
2.10 
2.10 
2.20 
2.20 
2.20 
2.10 
2.10 


2.09 


1.74 


Staff 
No.  2. 


Feet. 

+0.00 
0.S0 
0.80 
0.86 
0.85 
0.86 
0.86 
0.85 
0.85 
0.90 
0.90 
0.90 
0.90 
0.90 
0.95 
0.95 
1.00 
1.00 
1.00 
0.96 
0.90 
0.90 
0.90 
0.96 
0.95 
0.96 
0.90 
0.86 
0.80 


0.90 


ft  0.646 


Staff 
No.  8. 


FmL 

+L66 
L56 
1.50 
L50 
1.55 
L55 
L66 
L55 
1.55 
1.60 
1.00 
1.66 
1.66 
1.60 
1.66 
1.06 
1.66 
1.70 
1.76 
1.70 
1.70 
1.60 
1.60 
1.60 
1.66 
1.66 
1.65 
1.60 
1.65 


1.61 


L26 


Staff 
No.  4. 


FtBt, 

+1.70 
1.70 
1.70 
L70 
L70 
1.76 
1.80 
1.80 
1.75 
L80 
1.76 
1.80 
1.90 
1.80 
1.84 
L82 
1.80 
1.00 
1.90 
1.96 
1.90 
1.86 
1.80 
L80 
1.80 
1.85 
1.85 
1.82 
1.80 


Staff 
Ko.6. 


Feet. 
a +  (0.86) 
a  (0.86) 
0.86 
0.85 
0.80 
0.86 
0.88 
0.90 
0.90 
0.88 
0.92 
0.90 
0.95 
0.98 
0.96 
0.96 
0.96 
C95 
1.00 
1.00 
1.00 
0.97 
0.96 
0.96 
0.08 
0.98 
0.97 
0.08 
0.96 


1.80 


0.93 


L44 


0.68 


a  Interpolated  valaes. 

h  The  yalae  of  0.545  foot  was  obtained  by  levels  between  a  benoh  mark  and  staff  Ko.  2,  the  bei^ht 
of  bcaeh  mark  above  mean  low  water  being  idvan  as  datennined  by  a  long  aeries  of  tidal  obMrvaUona 
ialWlnearataff  No.8. 
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Appendix  D. 

LKTTBR  OF  MA.  X.  L.  COBTUELL,  C.  B. 

Yelasoo,  Tbx.,  Jammanf  9,  tS^. 

Dbar  Sir:  I  am  requeeted  by  the  Brazos  River  Channel  and  Dock  Compur' 
represent  their  interests,  in  association  with  Mr.  L.  L.  Foster,  general  mana^'' 
the  ooDipany,  and  to  give  the  Board  the  facts  relating  to  the  oDgineering  featur^^ 
the  works  which  yon  are  to  examine  and  report  upon.  In  the  way  of  prelimiir 
information  I  submit  a  large  number  of  maps^  charts,  profiles,  and  cross  seetin- 
eumuerated  in  an  accompanying  table,  and  I  will  now  proceed  at  once  to  tfaegtoc.i 
description  of  the  plans,  metliods,  and  materials  of  the  Brazos  River  jetties. 

Congress,  in  the  contract  made  with  Capt.  James  B.  Eads  for  the  oonstroctKSt 
the  South  Pass  jetties  at  the  month  of  the  Mississippi  River,  March  4, 1875,  tfu 
lished  the  plane  of  reference  for  channel  depths  at  "average  ilood  tide."  ThupU: 
was  employed  from  the  outset  at  the  moath  of  the  Brazos  River,  althoagh  no  yk- 
of  reference  is  stated  in  the  charter  authorizing  the  Brazos  River  Channel  and  Ih^ 
Company  to  build  the  works  and  obtain  the  depths  required  by  the  charter. 

It  may  also  be  stated  that,  by  the  approvfd  of  the  Mexican  Government,  theplis^' 
<<  average  flood  tide''  has  been  used  in  the  construction  of  the  Tampico  jetties,  Me^^-- 

For  information  as  to  the  progress  of  the  work  in  deepening  the  bar,  referenni: 
made  to  the  accompanying  list  of  charts  which,  as  far  as  is  practicable,  giyf*  ^ 
length  of  each  jetty  constructed  at  the  time  each  survey  was  made,  and  also  the  Iiy 
itiiig  depth  on  the  bar.  These  two  s^e  contemporaneous  conditions,  and  shovUr 
reliitiou,  in  a  measure,  between  the  works  and  tneir  results. 

As  will  be  seen  from  the  reports  of  the  company,  the  contract  made  with  Gb$U- 
Wilke  for  the  entire  work  was  not  based  on  unit  prices,  but  he  was  to  receive  a  Icsf 
sum  for  the  buildini^  of  the  works,  that  were  to  be  similar  to  those  constroct^l  3>' 
the  mouth  of  the  Mississippi,  and  was  to  be  paid  as  depths  of  channel  were  seror^ 
As  this  contract  was  never  completed,  but  was  set  aside  and  Wilke  settled  ^^f 
arbitrarily  in  December,  1889,  tne  cost  of  the  work  in  units  is  not  knoira.  ^•-^ 
engineers  in  charge  kept  as  careful  a  record  as  it  was  possible  to  do  under  tbe  ^^ 
cumstances  of  the  materials  that  went  into  the  work  under  this  uncompleted  «^' 
tract,  and  these  approximate  amounts  of  materials  have  been  used  in  making  i^ 
statement  of  materials  in  the  work. 

It  is  necessary  in  this  statement  simply  to  refer  to  the  financial  vicissitadea,  u: 
change  of  contractors  and  receivers,  and  of  the  engineers,  from  time  to  time,  co^fJ 
ing  a  period  of  nearly  seven  years,  during  probably  more  than  one-half  of  V'^^^- 
period  the  work  was  not  under  any  really  engineering  supervision.  The  Board^ 
appreciate  the  difficulty  under  these  circumstances  of  providing  it,  for  its  fitouT  <> 
this  subject,  with  precise  and  reliable  details.  The  following  remarks  empliasi^'^ 
this  feature : 

DATES  OF  WORK  AND  SUSPENSION  AND  RESUMPTION  OF  SAMS. 

March  28,  1889,  the  jetties  proper  begun;  work  proceeded  to  November,  l^r^ 
which  time  the  contract  of  Qostav  Wilke  was  abrogated. 

November  1,  1889,  to  January  1,  1890,  the  work  was  suspended. 

January  1, 1890.  to  September  1,  1890,  the  work  was  continued  by  the  Brazoe  Bi"^ 
Channel  and  Dock  Company,  or  really  by  Lee  and  Ferguson. 

September  1, 1890,  to  March  1, 1891,  work  suspended  and  property  in  the  hsn^ii^ 
the  receivers.  Angle  and  Caldwell.  This  receivership  was  made  necessary  by  t<^ 
failure  of  a  Boston  company  which  transacted  the  financial  business  of  the  B^^ 
Biver  Channel  and  Dock  Company. 

March  1, 1891,  to  July,  1891,  tne  work  was  carried  on  vigorously  by  the  new  receive* 
Angle  and  Wilke. 

From  July,  1891,  to  March,  1892,  it  was  carried  on  with  a  reduced  force.  The  co^ 
ceivership  of  Angle  and  Wilke  extended  from  February,  1891,  to  January,  l^--  ^ 

Mr.  Angle  became  receiver  in  January,  1892,  and  acted  as  such  until  March.  Ic^, 

From  March,  1892,  to  March,  1893,  the  work  was  carried  on  very  irregn^iriy>  "'^^ 
of  it  consisting  of  repairs,  simply,  and  making  concrete  blocks. 

From  March,  1893,  to  July,  1893,  the  work  was  carried  on  quite  vigorously. 

From  July,  1893,  to  January,  1895,  the  extension  of  the  jetties  seawa™  »* 
suspended,  and  the  work  consisted  mostly  of  repairs. 

From  February,  1895,  to  October  20,  1895,  the  work  was  continued  Boaward  «u 
the  sea  ends  built  up  and  the  work  put  generally  into  fair  repair. 

From  October  20, 1895,  to  January,  1896,  the  work  was  suspended. 

From  January,  1896,  to  April  10, 1896,  the  ends  of  the  jetties  were  again  hoilP^ 
and  the  entire  work  consolidated.  During  the  latter  periods  above  xatntioBeo^ 
financial  management  of  the  works  was  in  the  hands  of  a  reorganization  conUQ'^^ 
in  Boston,  whose  relations  to  the  work  will  be  explained  elsewnere.  .^ 

Since  April,  1896,  to  the  present  time,  January  8,  1897,  practically  no  t^«*  ^ 
been  done. 
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According  to  the  original  plans,  which  a])pcar  on  Plan  No.  18,  ahove  referred  to,  it 
was  inteDded  to  build  the  jetties  largely  from  a  trestle,  and  to  construct  the  mat- 
t  rcBses  on  this  trestle  for  the  purj^ose  of  avoiding  delays  and  disarrangement  of  the 
\vork  which  would  result  from  doing  the  entire  work  by  a  floating  equipment.  How- 
eixnT,  shortly  after  the  work  was  begun  it  was  found  practicable  to  lay  barges  along- 
side of  the  work  on  the  channel  side,  and  the  plan  was  accordingly  modiHod.  The 
mattresses,  instead  of  being  built  on  the  trestle  on  tilting  ways,  were  built  under 
the  trestle  and  suspended  from  it  oyer  the  water.  The  sea  was  generally  sufficiently 
smooth  to  allow  a  continuous  mattress  to  be  built,  sometimes  200  to  300  feet  in  length, 
the  rear  end  of  it  being  dropped  into  the  water  while  the  forward  end  was  still  sus- 
pended to  the  trestle.  This  trestle  was  generally  about  30  feet  in  width,  and  it  was 
poHsible  to  build  a  mattress  under  it  and  suspended  from  it  from  2  to  4  feet  in  thick- 
iieBs  and  50  feet  in  width,  or  wider  whoro  necessary,  and  this  width  varied  according 
to  the  depth  of  water  and  the  position  of  the  mattress. 

The  brush  was  not  generally  willow,  such  as  was  used  at  the  mouth  of  the  Missis- 
sippi, where  the  willows  were  straight  and  flexible  and  made  solid  work,  which  com- 
pressed very  little  under  leverage  and  weight  of  stone.    The  brush  was  obtained 
from  along  the  banks  of  the  Brazos  River.    It  was  sometimes  necessary  to  go  from 
5  to  7  miles  from  the  river,  and  even  then  the  material  was  not  well  suited  to  such 
work,  bein|i:  stifle,  often  crooked  and  almost  impossible  of  compression  by  levers. 
These  conditions  added  largely  to  the  cost  of  the  work,  not  only  on  account  of  the 
difficulty  of  handling,  carting,  and  transporting,  but  on  account  of  the  large  propor- 
tion of  voids  in  the  work.    Even  after  the  brush  was  compressed  mechanically  in 
the  mattresses,  it  led  to  a  very  considerable  compression  when  the  weight  of  stone 
was  placed  upon  it.     From  careful  investigations  made  upon  similar  work  at  Tam- 
pico,  the  mattresses  at  the  Brazos  and  the  brush  work  generally  compressed  at  least 
50  per  cent  of  its  measurement  on  the  bar^e,  and  probably  30  per  cent  of  its  measure- 
ment in  the  mattress  before  sinking.    It  is  unnecessary  to  go  into  the  details  of  the 
construction  of  these  mattresses.    The  brush  was  held  in  place  by  a  framework  of 
pine  sciintlings,  sometimes  poles,  above  and  below,  which  was  connected  through 
the  mattress  oy  iron  rods  and  galvanized-iron  wire.    The  bundles  of  brush  after 
being  cut  in  the  woods  were  tied  up  with  lath  varn.    It  was  only  necessary  to  hold 
the  brush  together  until  the  rock,  or  shell,  or  clay,  or  whatever  was  used  to  weight 
it  down,  should  be  placed  upon  it,  except  of  conrse  the  top  layer  of  mattresses, 
which  required  much  heavier  weighting  than  the  lower  tiers  of  the  work. 

As  will  be  seen  by  the  statement  of  materials  used,  an  attempb  was  made  on  account 
ot  the  great  expense  of  stone  to  use  shells  from  the  immediate  neighborhood  and 
clay  under  certain  conditions.  These  latter  materials  were  found  suitable,  but  not 
where  there  was  any  exposure  to  the  work  in  a  seaway. 

During  the  earlier  period  of  the  work,  there  was  no  way  of  bringing  suitable 
stone  to  the  work  except  by  means  of  the  International  and  Great  Northern  Road  to 
Columbia,  about  37  miles  from  the  jetties,  and  boating  it  down  from  there  on  barges. 
The  loading  of  the  stone  on  the  steep  banks  of  the  river,  which  had  a  rise  of  nearly 
30  feet  between  high  and  low  water,  was  very  difficult  and  expensive.  In  the  later 
]ieriod  of  the  work,  the  company  had  completed  its  railroad  from  Velasco  to  Chenango 
Junction,  about  20  miles,  and  tnerock  was  thereafter  brought  to  the  bank  at  Velasco, 
and  more  conveniently  handled  onto  barj^es  from  the  cars.  The  rock,  with  the 
exception  of  a  small  amount  obtained  from  vessels  coming  in  in  ballast,  was  brought 
from  three  stations :  ^narr^  Station,  on  the  Gulf,  Colorado  and  Santa  Fe  Railroad,  145 
miles  from  Velasco;  Riverside,  on  the  International  and  Great  Northern  Railroad,  139 
miles  from  Velasco ;  and  Muldoon,  on  the  Aransas  Pass  Railway,  217  miles  from 
Velasco. 

As  will  be  seen  from  the  charts,  the  distance  between  the  center  lines  of  the  jetties, 
which  are  straight  and  parallel  their  entire  distance,  is  560  feet.  In  order  to  place 
the  channel  in  the  center  of  the  space  between  them  and  to  ]9revent  any  possible 
undermining  of  the  jetties,  wing  dams  or  spur  dikes  were  designed,  and  nave  been 
built  about  60  feet  in  length  from  the  center  line  from  each  side  and  about  every  400 
feet  along  the  jetties,  and  placed  in  pairs  opposite  to  each  other.  These  wing  dams 
were  built  of  ^iles,  brush,  and  generally  of  clay  or  shells,  very  little  rock  being  used 
upon  them.  They  were  simply  intended  to  form  a  sufficient  obstruction  to  the  cur- 
rent at  flood  river,  when  the  water  is  heavily  loaded  with  sediment,  to  cause  a 
deposit  above  and  below  the  wing  dams:  and  it  was  expected  that  this  sediment 
would  soon  fill  solidly  the  interstices  of  ihese  wing  dams,  and  the  expectation  was 
realized. 

It  may  also  be  stated  at  this  point  that  the  wing  dams,  as  will  be  seen  from  the 
various  charts  referred  to  and  submitted,  were  necessary  in  order  to  deepen  and  con- 
trol the  channel  of  the  river  the  entire  distance  from  the  landward  end  of  the  Jetties 
to  Velasco,  about  5  miles.  An  examination  of  the  charts  will  show  that  these  wing 
damahave  performed  their  work  very  effectively,  the  shore  in  many  cases  being  built 
out  to  the  outer  end  of  the  wing  dams,  and  often  tdmost  burying  them,  establishing  a 
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new  river  bank  at  many  of  the  reaches  where  the  width  was  too  ^reat  to  maiotai 
the  depth  of  18  feet,  which  it  was  attempted  to  procore  and  maintain. 

The  following  is  as  close  an  estimate  of  the  material  used  in  the  works  ascu  bsw 
be  made : 

Brush,  82,307  oords,  equals cubic  yards..     3dur 

Clay  and  shell do 11  ~' 

Rock .tons..     124 

Concrete  in  blocks  and  coping cubic  yards.. 

Piling linear  Xeet..     20^. 

Lumber  in  trestles,  etc feet,  B.  M..  2,(51 

The  cost  of  the  work,  taken  from  the  books  of  the  company  and  distributed,  isi 
follows : 

Jetties  and  auxiliary  works  to  March  SI,  1896» 

OflBce  building,  Velasco $3,32* 

Rock 339.00^' 

Bnish 8147?' 

Con 8 truction  pay  roll 92,  J^ 

Engineering  outfit,  pay  roll,  and  obligations 44, 17J ' 

Construction  expenses 53.7r*l' 

Construction  plant 30,577' 

Dredge a42l' 

Construction  supplies 6, 4H  i» 

Materials 15,57i.'^ 

Piling 14,Sl" 

Clay 9^1'  • 

Concrete  blocks 13,960" 

Incidentals 50^327' 

Office  furniture 1,3^1^ 

Wharf,  Quintana 1,677.'^; 

Artesian  well i,^'* 

Wharf,  west  jetty : 79^' 

Wharf,  east  jetty 56t.^ 

Telegraph  lino 1,400. » 

Buildings ^322.6 

Office  buildings 1,123.'; 

Channel  improvements 12,5S8J« 

Telephone  line 135.ft' 

Extra  construction  amounts  paid  Qustav  Wilke  at  close  of  his  con- 
tract   271,I9B.jt 

Legal  expenses,  one-half  of  total  expense •••....  10,dOO.<A 

Total l,(m,UiM 

There  are  certain  other  general  expenses  properly  chargeable  to  the  works: 

Interest $S75,«)0;j 

Receiver 27,500* 

Dart,  clerk  United  States  court l,OOO.0e 

Wilson,  attorney  of  receivers 11,000.0? 

Lee,  general  manager 30,000.0 

Cost  committee  reorganization  and  general  and  incidental  expenses..  80, 500. i^ 

Total 515,000.00 

There  have  also  been  expeuded  certain  amonnts,  all  of  a  compiercial  nature,  whie^ 
may  not  be  properly  chargeable  to  the  jetties  and  auxiliary  works,  or  churns 
improvements,  at  the  mouth  of  the  Brazos  River,  but  have  fnmished  necessary  ter- 
minal facilities: 

Legal  expenses,  one-half  of  total  cost ^^^'SSJn 

Right  of  way  along  the  river  bank  between  the  jetties  and  Yelasoo ...  fi5, 000. ft 

Railroad  andterminalfhcilities... - 740.000.W 

Two  hotels  and  roadbed  for  electric  rail  way 120,  OCO-  '*^ 

Artesian  wells,  buildings,  etc ^255  * 

Docks  and  warehouses  at  Velasco 24,500.(^ 

Total , 978,000.00 

Cfraud  total  of  the  entire  ex;pen8e : 3I,655,342.« 

The  above  costs  will  be  found  stated  in  the  communication  ^  of  the  writer  dstad 
April  11, 1896,  to  the  president  of  the  Brazos  River  Channel  and  Dock  Compao7' 

iKot  printed. 
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The  office  acootintB  at  that  time  were  made  tfp  to  inchitfe  Febraatry  29, 1896;  t^otk 
?>ras  under  way  at  the  time,  consolidating  the  jettieif,  and  there  ffhonld  be  added  to 
bfae  totals  of  cost  at  that  time  of  Jetties  and  aoriliary  Works  $15,797.74  for  stone, 
brash,  and  piles. 

It  waA  stated  on  page  8  ot  the  above  commnnioatlon  thlat  there  had  been  need  for 
the  construction  of  the  works  the  following  materials : 

About  3,000  ptlofi,  47,000  cord^  of  mattresar  and  brash  work,  and  abont  110,000  tdns 
of  rock.     The  figures  that  were  furnished  the  writer  at  that  time  did  not  inolade  the 
materials  nsed  in  the  original  contract  of  Gnstav  Wilke  prior  to  the  company  itself 
taking  charge  of  the  Work.    The  approximately  correct  totals  of  the  above  materials 
are  ae  follows :  202,000  linear  feet  of  piles,  or  over  6,000  piles,  instead  of  3,000 ;  82,306 
cords  of  brash,  or  380,216  cable  yards;  instead  Of  47,000  cords;  124,762  tons  of  rOck, 
instead  of  110,000  tons. 
A  detailed  statement  of  materials  nsed  is  snbmitted  herewith  for  reference. 
The  physical  and  engineering  featnres  of  this  subject  have'  been  so  fiilly  stated  in 
various  reports  to  the  company  aud  to  other  persons  that  reference  to  them  and  sab- 
mission  of  them  to  the  Board  for  examinflltion  will  make  it  unnecessary  to  disctiss 
the  matter  at  this  time.    (See  report  ^  of  E.  L.  Corthell,  chief  engineer,  to  William 
M.  D.  Lee,  Match  31, 1888,  to  be  round  on  pp.  19  et  seq.,  prospectus  or  the  Braz^os 
Biver  Channel  and  Dock  Company;  also  a  letter*  by  Mr.  E.  L.  Corthell  to  Mr.  Lee 
dated  November  17,  1888,  pp.  26-29  of  the  eCame  prospectu^;  tflso  a  communication,* 
made  after  exanrination,  by  Mr.  Corthell,  to  other  parties,  dated  MaV  14,  1892.    As 
this  is  a  private  report,  it  is  snbmitted  to  the  Board  for  its  confidential  use.    Also 
the  report  >  already  in  yonr  hands  made  by  Mr.  Corthell  to  Col.  Abner  Taylor,  pretfi> 
dent  BmzoB  River  Channel  and  Dock  Company,  April  11,  1896.) 

In  reference  to  the  permanency  of  the  Works  and  securing  and  maintaining  a  20- 
foot  navigable  channel  tfarongh  the  jetties  to  deeper  wtfter  in  the  Gulf,  the  atten- 
tion of  the  Board  is  called  to  the  tAct  thAt  due  to  inabttity  of  the  owners  of  the 
pro]^erty  to  raise  the  necessary  means  during  the  lost  year  the  jetties  thronghont 
their  entire  length  have  not  been  maintained  everywhere  above  the  surface  of  the 
waVet,  psrtionlarly  at  the  sea  ends  of  the  works.  The  Board  can  itself  decide  wbat 
will  bo  required  to  raise  these  works  atbove  the  surface  to  the  sea  ends  of  the  fonndn- 
tiods'  att  laid  at  about  5,400  foet  from  the  initial  point,  if  it  should  be  considered  nec- 
essary by  the  Board,  and  can  form  its  otrn  oonclaslons  as  to  the  cost  of  maintenance 
in  the  future. 

Ab  W  dredging  a^  an  auxiliary  in  obtaining  and  maintaining  the  channel,  it  may 

i>e  truthfully  stated  that  what  little  has  been  done  has  been  of  no  practical  imfkfr- 

tanoe.    In  other  words.  th%  chdnnel  ifattt  novr  eiists  and  that  has  existed  for  some 

years  was  obtained  and  has  been  maintained  by  natural  forces.    During  the  time  of 

the  original  contract  the  contractor,  in  order  to  hasten  channel  results,  endeavored 

by  dragging  chains  and  anchors  over  the  bar,  and  by  some  dredging  in  advance  of 

the  work,  to  accelerate  these  results,  bnt  the  appliances  were  very  inefficient  and 

accomplished  nothinj^  practical.    During  the  last  two  years  a  small  hydraulic  dredge 

with  a  10-inch  suction  pipe  has  b6eii  ttied  upon  the  b&r,  but  it  was  altogether 

nnad anted  to  snob  work  aud  the  results  were  mappreoiable.    The  company  at  one 

time  chartered  a  suitable  hydraulic  dredge  for  the  works  having  two  15-inch  suction 

pipear,  bnt  it  Was  lost  at  sea  in  transit  to  this  place.    It  may  be  propel  to  suggest  to 

the  Board  the  question  and  the  cost  of  not  only  maintaining  a  20- foot  channel  through 

the  jetties  and  the  bar,  bnt  of  making  and  maintaining  a  still  deeper  channel,  as  has 

been  done  and  fs  now  being  done  satisfactorily  and  within  the  limits  of  economy  at 

several  ^oiniM  in  this  country  and  in  Europe. 

The  entrance  channel  to  New  York  Harbor,  with  which  the  Board  is  perfectly 
ftoiliar,  has  been  deepened  to  30  feet  with  hydraulic  dredging,  and  the  channel  has 
been  maintained ;  and  there  is  a  project  now  for  deepening  it  to  95  feet,  by  probably 
the  same  means.  At  the  mouth  of  the  Seuth  Pass,  Mississippi  Biver,  a  hydranlic 
dredfre  ia  employed  to  maintain  the  channel  by  removing  temporary  deposit  due  to 
nnfiivorable  river  conditions. 

At  Galveston  the  resnlts  being  now  obtained  by  hydranlio  dredging  ate  too  well 
known  to  the  Board  to  need  more  than  a  reference. 

At  the  Soolina  mouth  of  the  DAnnbe,  where  Hht  conditions  and  the  Sise  of  the 
ohatiiiel  obtained  without  dredging,  as  here,  are  very  similar,  both  as  to  sedimentary 
and  tidal  conditions  and  fif  depth  of  channel,  it  htts  been  found  necessarv  to  deepen 
the  channel  artificially  in  order  to  accommodate  the  size  of  ships  that  desire  to  enter. 
A  powerful  hopi^er  dredge  ^as  bhilt  for  the  purpose,  and  the  depth  of  the  channel 
has  heeh  bereaved  from  about  20|  ftot  to  26  feet  withoat  any  extensioh  of  the  jetties 
lea^aTd.  A  considerable  portion  of  tills  dredging  is  done  ontsfde  or  beyond  the 
ends  of  the  jetties. 

At  Liverpool,  after  several  years  of  discussion  ml  to  whether  it  was  pfaotioable  to 
bmld  jetties  oT^r  the  sea  bar,  it  was  decided  to  attempt  dredging  without  Jetties  and 

iVolpiiiiM. 
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a  very  powerful  hydraulic  dredge  was  bailt  for  the  purpose,  nnd  from  results  already 
obtained  there  is  do  doubt  that  the  original  depth  of  11  feet  at  mean  low  water  wiU 
be  iucreased  to  30  feet,  or  at  least  to  28  feet,  so  that  the  ocean  liners  can  enter  at  any 
time  of  the  tide,  as  the;/  now  do  at  New  York. 

The  conditions  effecting  the  removal  of  sediment  discharged  firom  the  mouth  of  the 
jetties  and  the  maintenance  of  an  artificial  ohaiuiel  beyond  them  are  as  favorable  at 
the  mouth  of  the  Brazos  River,  and  perhaps  more  so,  than  at  the  mouth  of  the  Soolina. 

Examinations  now  would  not  probably  show  the  full  amount  of  material,  rock  and 
brush  particularly,  that  has  gone  into  the  works  since  March  28,  1889,  when  tht»y 
were  begun.  The  description  of  the  brush  used  will  indicate  that  there  has  been 
(by  the  weight  of  rock  as  well  as  by  the  impact  of  waves  during  the  iive  or  six  years 
that  the  material  has  been  there)  a  great  deal  of  compression.  The  deposit  of  sand 
on  the  easterly  side  of  the  east  jetty  and  of  sedimentary  matters  on  the  westerly  side 
of  the  west  jetty,  and  the  large  deposit  also  of  sedimentary  matter  between  and 
around  the  wing  dams  on  the  inside  of  both  Jetties,  make  it  impossible  to  trace  the 
full  slopes  of  the  works. 

From  the  amount  of  material  that  has  been  placed  in  the  works,  and  from  a  knowl- 
edge of  the  disposition  of  the  material,  made  not  only  by  those  in  charge  but  by  the 
waves,  there  is  given  an  assurance  that  there  exists  a  broad  stable  foundation  for 
the  superstrncture  the  entire  length  of  both  jetties^  and  leads  to  the  belief  as  well 
that  there  has  been  very  little  settlement  into  the  bottom. 

In  reference  to  the  foreshore  beyond  the  ends  of  the  jetties,  personal  experience  of 
the  writer  at  the  mouth  of  the  Mississippi  and  at  Tampico,  where  works  somewhat 
similar  to  the  Brazos  works,  and  under  somewhat  similar  conditions  have  been  con- 
structed  under  his  supervision,  confirms  him  in  the  belief,  expressed  in  his  report  at 
the  outset  of  the  Brazos  works,  that  if  the  works  are  maintaiue<l  well  above  the 
surface  of  the  water^  the  littoral  and  wind  and  wave  currents,  with  a  ]>rcdominating 
westerly  movement,  will  not  only  prevent  any  reformation  of  the  bar,  but  will  exert 
a  greater  effect  in  wearing  away  tne  present  bar  than  the  fluvial  deposits  will  have 
in  advancing  it. 

The  commercial  features  are  fully  stated  by  the  president  of  the  company  and  by 
my  associate,  Mr.  Foster,  general  manager  of  these  works,  from  careful  and  con- 
tinued study  of  these  conditions  during  the  last  seven  years,    I  fiilly  concur  in  these 
statements,  believing  them  to  be  conservative. 
I  am,  sir,  yours,  respectfully, 

£.  L.  COBTHBLL. 

Col.  Henry  M.  Robert, 

United  StaUe  Engineer$,  PreMent  Brag09  £ioor  BoaiHL 


Appendix  B. 

LBTTEB  OF  MB.  K.  L.  COBTHSLL,  0.  S« 

Yblasco,  Tkx.,  January  11, 1897. 

Dear  Sir:  I  snbmit  herewith  three  copies  of  three  statements  relating  to  the 
enginc^ering  and  physical  features  of  the  question  submitted  to  you  for  report. 
Also  33  maps,  charts,  etc.,  18  of  which  are  already  in  your  hands,  or  en  route  from 
Washington  from  the  president  of  the  company.  If  these  18  are  not  received  in 
time,  the  originals  ore  at  the  disposal  of  the  Board;  also  any  notebooks  and  record 
books  in  the  engineer's  office  that  the  Board  may  wish  to  examine,  and  in  respect 
to  costs  of  work  the  books  of  the  auditor,  Mr.  F.  Caldwell,  are  open  to  inspection 
for  the  purpose  of  verifying  the  statements  submitted  by  the  company,  and  Mr. 
Caldwell  himself  will  assist  the  Board  if  they  should  desire  it. 

It  is  proper  to  call  attention  to  slight  differences  between  the  cost  of  various  parts 
of  the  works  submitted  by  the  president  of  the  company  and  myself.  The  statement 
fbrnished  by  him  does  not  include  certain  expenditures  during  March,  1896;  interest 
since  March  1, 1896,  appears  in  his  statement  and  does  not  in  mine;  also  the  costs  are 
analyzed  and  grouped  somewhat  differently,  as  will  be  seen. 

Mr.  Foster,  general  manager,  will  furnish  as  soon  as  can  be  compiled  certain  his- 
torical and  other  facts  in  support  of  the  general  commercial  propositions  made  by 
the  president  of  the  company. 

In  the  way  of  explanation,  it  should  be  stated  that  the  oommunication  herewith 
submitted  and  dated  January  9,  as  well  as  the  two  accompanying  statement's,  were 
compiled  before  the  statement  by  the  president  of  the  company  was  received  on 
Saturday. 

I  am,  sir,  yours,  respectfully, 

£.  L.  COBTHBLL. 

Col.  Ubnry  M.  Roukrt, 

Fretident  JirazoB  JRiver  Board* 
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Appendix  P. 

lATTKR  OF  MANAGER  OT  BRAZOS  RIVER  CHANKKL  AND  DOCK  COMPANY. 

Velasco,  Tex.,  January  14, 1897, 

Sir  :  I  aosame  that  the  Aoquinition  and  oontrol  by  the  General  Oovernment  of  the 
jetties  and  aaxiliary  works  constracted  at  and  near  the  mouth  of  the  Brazos  River 
by  the  Brassos  River  Channel  and  Dock  Company,  onder  authority  of  an  act  of  Con- 
gress, depends  upon  two  propositions : 

1.  The  practicability  of  constrnotinir  a  harbor  at  the  month  of  said  river  com- 
mensurate with  the  demands  of  the  territory  and  commerce  to  be  accommodated 
thereby. 

2.  The  volnme  and  importance  of  the  commerce  that  wonld  be  aflTected  by  the 
constmction  of  said  harbor. 

The  first  proposition  is  an  engineering  problem  which  will  be  discussed  by  Mr.  E.  L. 
Corthell,  authorized  by  the  Brazos  River  Channel  and  Dock  Company  to  represent 
them  before  your  Board. 

On  the  second  proposition  the  following  facts,  statements,  and  observations  are 
respectfully  submitted : 

By  reference  to  the  commercial  statistics  heretofore  submitted  by  the  Hon.  Abner 
'  Taylor,  president  of  the  Brazos  River  Channel  and  Dock  Company,  it  will  be  seen 
that  the  foreign  and  domestic  commerce  transported  throngh  the  mouth  of  the 
Brazos  River  from  January  1,  1892,  to  December  31,  1896,  inclusive,  amounted  in 
value  to  .tC,532,879.    During  the  period  named  the  time  and  means  of  the  projectors 
of  the  enterprise  were  devoted  to  the  work  of  development  preparatory  to  handling 
commerce,  and  comparatively  little  effort  was  made  to  tuni  commerce  through  the 
-  port  of  Velasco.    The  business  done,  therefore,  was  such  as,  in  the  main,  volun- 
tarily sought  a  market  through  this  port,  and  is  only  a  very  small  part  of  the  com- 
merce that  wonld,  with  deeper  water  and  proper  facilities  for  handling,  seek  an 
■  outlet  here. 

In  February,  1892,  the  Velasco  Terminal  Railroad  was  completed  to  Chenango 
Juuction,  20  miles  distant,  where  it  intersects  the  International  and  Great  Northern 
Ruilroad,  and  iumishes  rail  connection  between  Velasco  and  all  railroad  points  in 
tiic  State.  By  the  opening  of  the  rail  line  a  considerable  amount  of  the  commerce 
'  til  tit  had  theretofore  found  its  way  to  Velasco  and  points  up  the  Brazos  River  by 
water  was  diverted  to  the  rail  line.  The  apparent  diminution  in  the  water  traffic 
between  1891  and  1897  is  accounted  for  by  tliat  fact.  The  volume  of  trade  has  con- 
stantly increased,  and  the  amount  handled  by  the  terminal  road,  that  had  before 
its  opening  sought  an  outlet  through  the  river,  has  oorrespondingly  increased. 

Vor  the  bulk  of  the  import  and  export  commerce  of  Texa8  a  harbor  capable  of 
admitting  vessels  of  20-foot  draft  will  answer  every  purpose,  and  the  completion 
of  the  jetties  and  deepening  of  the  channel  to  20  feet  or  more  will  result  in  turning 
tbi'onKQ  this  port  a  very  large  additional  business,  on  account  of  its  being  the  nat- 
ural channel  for  such  business,  and  for  other  reasons  which  1  shall  hereafter  mention. 
*•'    There  has  not  been  at  any  time  since  the  inanguration  of  the  enterprise  a  favorable 
opportnnitv  to  develop  the  shipping  interests  at  Velasco,  various  and  sundry  hin- 
drances, fnlly  set  forth  in  other  papers  and  documents  before  you,  having  retarded 
progress  along  that  line. 
The  commerce  actually  handled  by  water  during  the  period  named,  when  the 
^    improvemouts  were  in  process  of  constmction  and  no  efforts  to  secure  business  were 
being  made,  is  a  fair  indication  of  what  could  be  done  under  favorable  conditions. 
Tho  Brazos  River  penetrates  the  heart  of  the  agricultural  region  of  Texas.    Lying 
along  its  hanks  and  for  many  miles  distant  is  the  richest  and  most  fertile  soil  to  be 
found  anywhere  in  the  United  States.    The  annual  output  of  agricultural  products 
in  the  territory  alluded  to  is  enormous;  but  for  the  purposes  of  this  discussion  I 
shall  confine  myself  to  counties  having  a  water  frontage  on  the  Brazos  River  from 
its  month  to  the  city  of  Waco,  a  distance  of  402  miles  north.    By  reference  to  the 
\^     map  of  Texas  yon  will  see  that  the  following  is  a  list  of  such  counties :  Brazoria,  Fort 
Bend,  Waller,  Austin,  Washingfon,  Burleson,  Grimes,  Brazos,  Robertson,  Milam, 
Falls,  and  McLennan.    According  to  the  census  of  1890  these  counties  contained  a 
popnlntlon  of  242,279.    There  has  undoubtedly  been  an  increase  in  the  population 
since  1890  of  10  per  cent,  which  would  make  the  present  population  266,558.    These 
oonnties  contain  9,851  square  miles  of  land,  nine-tenths  of  which  is  cultivable. 
;     Aooording  to  the  report  of  the  State  barean  of  asrioulture  for  1894,  which  is  the  last 
"     pabhshed,  they  also  contain  14,577  liuciiit.  which  grow  lurrioultaral  products  in 
'*     qaantUy  and  value  M  follows: 
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Quantity  and  value  of  agricultural  products  grown  in  1894  in  eoun%\e$  JUiria;  s  a 

frontage  on  the  Braxoe  River  from  ite  mouth  to  Waco.    • 


Artielea. 
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Catt9n ^*k*- 

Corn bnlliels. 

Oat» :do... 

fiweetpptiUoM do... 
rishpotatoM do.-. 

Siijzar barfela. 

ITrty .".'tons. 

Wool pounds.^ 
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To  this  shoald  be  added  the  following: 

Value  of  horses,  cattle,  sheep,  and  goats  for  the  same  year,  as  shown  b;  v 
report,  (^,959,257.  The  value  of  the  lumber,  machi^ieTT,  general  mercbandise.  u. 
other  products  notgrot?n  or  manufactured  in  said  countieswpnld  amount  to  Doti^ 
than  $5,000,000,  so  that  the  combined  value  of  the  agricultural  products,  livpr^ 
and  imports  in  the  counties  named  for  1894  amounted  to  $26,093»  147.  It  is  not  eiais!^ 
that  this  amount  in  value  of  commerce  was  exported  and  imported,  this  sncsf 
being  given  for  the  purpose  of  showing  the  population  and  producing  ca^lci^ 
present  and  prospective,  of  the  counties' that  would  unquestionably  be  directh  a?- 
iniuiedintely  affected  by  the  deepening  of  the  harbor  at  ih»  mouth  of  the  Bn^^ 
Kiver.  All  of  the  cotton,  sugar,  wool,  and  lumber,  amounting  in  value  to  $15,^^*^' 
was  handled  by  various  transportation  lines.  A  considerable  percentage  of  tLece^t. 
potatoes,  hay,  and  live  stock  also  sought  a  market  in  the  same  way/  Skirting  th* 
banks  of  the  firazos  Kiver,  and  in  some  places  widening  out  many  miles,  thereat 
vast,  and  I  may  say  almost  unlimited,  <}nantity  of  valuable  timber,  consisting  of  i*^ 
Cottonwood,  pecaUf  sycamore,  oak,  hic)cory,  elm,  ba^wood,  hackberry,  box  el^f 
a  considerable  quantity  of  holly,  cedar,  and  walnut,  and  other  iimber  snitable:;? 
manufacturing  purposes,  that  would  be  brought  into  use  by  the  oompFetion  of  ts' 
improvements  at  the  mouth  of  the  river  and  its  opening,  even  for  a  limited  dietsib't 
to  navigation.* 

Tlio  commercial  interests  of  counties  bordering  the  river  and  a4j<^<'^nt  thereto.  * 
far  as  navigation  would  be  insured  by  the  opening  of  the  harbor  at  its  montli.^^'^ 
out  additional  expense,  except  for  removing  snags,  would  alone  justify  the  cxr^ 
necessary  to  acquire  and  improve  it.  These '  counties  are  Brazoria,  Fort  B^^^ 
WJiarton,  Matagorda,  Austin,  Washington,  Waller,  Grimes,  and  Brazos.  Th«  t^- 
of  the  agricultural  products  in  tbese  counties  amounted  to  over  $18,000,000  in  1^ 
It  should  also  be  remembered  that  the  territory  above  described,  while  com?^ 
tively  well  populated  for  a  new  country,  is  still  in  a  large  measure  iiadeTeli>]<^ 
There  is  probably  not  one-third  of  its  area  under  cultivation. 

Situated  along  the  Brazos  River  bottom  aud  within  a  distance  of  50 milc^ ^^^ 
its  mouth  there  are  twelve  large  sii gar  plantations,  with  modem  machinery  for  <nr^' 
making,  and  also  one  of  the  largest  sugar  refineries  in  the  United  States.  Therf  ^[^ 
also  many  smaller  sugar  farms  and  factories,  all  making  rapid  progress  in  deuj  ^ 
ment.  Competent  judges  estimate  the  area  of  territory  lying  immediately  v^j,^ 
to  Yelasco  and  capabl<j  of  sugar  production,  as  being  eqnal  in  extent  and  quftli?^ 
the  sugar-growing  district  or  Louisiana. 

By  reference  to  the  various  reports  of  Qovemment  engineers  detailed  to  exAe^ 
4he  month  of  the  Brazos  River  with  a  view  to  its  improvement  by  the  GoveniU'^^ 
it  will  be  seen  that  they  have,  in  the  main,  been  favorable  to  such  improvemeut.  '^ 
1881  a  Board  of  Engineers,  consisting  of  Qonerals  Tower,  Newton,  and  JU>bot,^ 
ommended  the  expenditure  of  over  half  a  million  dollars  for  that  purpose.  ^ 
between  that  date  and  1884  $142,098.43  was  actually  expended  by  the  Govenint^r.:  ^ 
the  undertaking.  It  is  to  be  presumed  that  the  commercial  feature  of  this  qatt^'^ 
was  then  considered,  and  that  the  several  engineers  and  Boards  that  passed  ni^oi't-, 

Suestion  thought  the  commerce  to  be  accommodated  by  the  opening  of  the  ^^^■■ 
oient  to  JustOy  the  expense  necessary  to  do  the  work.  If  it  was  warranted  »^ 
how  much  more  so  now,  when  the  commerce  of  a  dozen  oonnties  within  100  m^.^ 
the  mouth  of  the  river  amounts  to  more  than  the  commerce  of  fifty  of  the  wealtfi'^ 
counties  in  the  State  then  did.  , 

So  far  I  have  confined  my  facts  and  statements  to  the  proposition  tbot,  ii^^j^J^ 
ent  of  any  general  commerce  that  would  seek  an  outlet  through  the  port  of  Vel^ 
there  is  a  local  territory  and  commerce  sufficient  to  Justify  the  Government  in  ^^ 
ing  upon  a  scheme  of  improvement  for  their  accommodation.  I  now  propose  top 
sent  for  your  consideration  a  few  facts  and  observationa  beaikig  on  w  mf<^'^^ 
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fco  the  entire  State  of  the  acqulBition,  control,  and  development  by  the  Govemzncnt 
of  the  BrazQS  River  harbor. 

The  commerce  of  Texas,  as  a  whole,  and  of  the  Western  States,  now  seeking  an 
outio  t  through  the  Gulf,  does  not  belong  to  any  particular  locality.    It  is  as  much  the 
conimeree  ot  the  port  of  Velasco,  within  the  limit  of  that  port's  capacity  to  handle 
It,  as  it  is  of  the  port  of  Galveston  or  the  port  of  New  Orleans,  and  will  seek  a 
market,  foreign  or  domestic,  through  the  port  that  offers  the  greatest  advantages 
and  along  ttie  line  of  least  resistance.    Already  the  commerce  of  the  entire  State 
seeking  an  outlet  through  Galveston,  and  more  than  half  of  the  Texas  commerce 
that  goes  through  New  Orleans,  converge  at  the  city  of  Houston,  the  railroad 
center  of  south  Texas,  60  miles  distant  from  Velasco,  and  froin  which  place  to 
Velaaco  there  is  direct  transportation  by  rail.    Rates  of  charges  by  rail  from  all 
points  in  Texas  to  Velasco  are  the  same  as  to  Galveston ;  and  what  is  now  needed  is 
the  deepening  of  the  harbor  at  Velasco  to  a  point  where  it  will  be  a  competitive 
outlet  to  all  commerce  of  a  local  and  State-wide  character,  to  insure  to  the  people 
of  Texas  the  fnU  benefit  of  the  expenditures  already  incurred  in  securing  deep 
water  at  Galveston  as  well  as  any  that  may  be  made  for  harbor  improvements  at 
Velasco.    The  benefit  of  opening  competitive  outlets  to  market  is  well  illustrated 
in  the  effect  on  grain  rates  of  securing  deep  water  at  Galveston.    Tour  Board  is 
doubtless  aware  that  deep  water  at  Galveston  has  resulted  in  a  material  reduction 
in  grain  rates  from  the  grain-prod nciug  territorv  to  foreign  markets;  and  competi- 
tive ports  such  as  New  York,  Baltiniore,  and  otner  grain-shipping  points  are  con- 
sidering means  by  which  port  charges  may  be  reduced  and  grain  rates  lessened  so 
as  to  retain  their  trade.    Not  only  do  the  shippers  through  the  port  of  Galveston 
enjoy  the  benefit  of  this  reduction  in  freight  onarges,  but  shippers  in  general,  no 
matter  by  what  route  they  may  ship. 

At  present  the  port  of  Galveston  is  practically  without  competition  in  Texas.  The 
entire  water  frontage  at  Galveston  is  owned  by  the  Galveston  Wharf  Company, 
whose  right  to  charge  tolls  or  wharfage  on  the  commerce  passing  across  its  wharves 
is  protected  by  the  constitution  of  the  State  of  Texas,  and  not  subject  to  legislative 
restriction  or  control.  Its  charter  was  obtained  by  the  Republic  of  Texas,  and 
the  privileges  therein  granted  were  protected  against  abridgment  by  subsequent 
action  of  the  legislative  power  by  the  constitution  of  1876.  (See  Art.  XII.  see. 
7,  constitution  of  the  State  of  Texas,  under  the  head  of  ''vested  rights  pro- 
tected.^') Such  is  not  the  case  at  Velasco.  In  the  first  place,  the  town  of  Qnintana 
owns  about  3,000  feet  of  river  front  near  the  mouth  of  the  river,  and  various  indi- 
viduals own  water  frontage  at  other  points.  But  if  the  entire  water  frontage  were 
owned  at  Velasco  or  any  other  port  except  Galveston  by  one  individual  or  corpora- 
tion the  right  to  charge  wharfage  or  a  toll  on  commerce  would  be  subject  to  legisla- 
tive control ;  and  the  people,  in  the  exercise  of  their  authority  through  the  legislative 
power,  conld  find  relief  from  any  wrong  or  injustice  in  port  charges. 

In  addition  to  a  diversity  of  ownership  of  water  frontage  at  velasco  and  the  fact 
that  the  right  to  levy  tolls  on  commerce  passing  through  the  port  is  subject  to  leg- 
islative controL  the  Brazos  River  Channel  and  Dock  Company  has  leased  to  various 
persons  water  frontage  for  a  long  term  of  years  at  a  nominal  rental  and  with  the 
right  to  erect  their  own  wharves  for  the  accommodation  of  their  own  business.  (See 
map  showing  ownership  of  water  frontage  on  Brazos  River  and' adjacent  thereto; 
also  number,  location,  and  duration  of  leases  of  water  frontage  made  oy  Brazos  River 
Channel  and  Dock  Company.)  There  is  therefore  not  even  a  remote  possibility  of  a 
wharf  monopoly  at  Velasco.  But,  in  the  event  that  the  Board  shomd  deem  these 
safee^nards  against  a  monoply  of  river  frontage  and  wharf  privileges  inadequate,  I 
would  suggest  that  in  the  act  providing  for  the  acquisition  of  the  jetties  and  other 
auxiliary  works  a  clause  be  inserted  providing  that,  should  there  be  a  disagreement 
as  to  terms  between  the  Brazos  River  Channel  and  Dock  Company  and  railroads  or 
manufacturing  companies  desiring  water  frontage,  the  matter  be  referred  to  the  Sec- 
retary of  War  for  final  determination,  and  that  both  parties  abide  by  his  decision. 

Tlio  effect  of  opening  the  harbor  at  the  month  oi  the  Brazos  River  on  rail  rates 
would  be  to  materially  reduce  them  at  all  points  reached  by  navigable  water. 
BHr<;es  drawing  from  2  to  4  feet  could  be  floated  down  the  river  from  a  point  250 
miles  distant  from  its  mouth;  and,  with  a  comparatively  small  expenditure  in  river 
improvement,  a  much  greater  distance.  The  month  of  the  Brazos  is  the  only  point 
in  Texas  where  the  opening  of  a  harbor  capable  of  aecommodatinff  vessels  of  20  feet 
draft  or  more  wonld  result  in  any  material  reduction  in  the  rates  and  charges  on 
freights  to  and  from  Gulf  ports  in  the  State,  for  the  reason  that  it  Is  the  only  port 
into  which  fiows  a  navigable  stream  or  a  stream  capable  of  being  made  navigable  for 
any  considerable  dintance.  No  reduction  in  rail  charges  to  the  seaboard  from  Texas 
poiuts  followed  the  opening  of  a  deep-water  harbor  at  Galveston,  nor  will  such  a 
result  follow  the  opening  of  any  other  port  on  the  Texas  coast  except  at  Velasco. 
The  effect  of  the  opening  of  said  port,  and  of  the  river,  to  navigation,  as  far  as  it 
may  be  foond  practicable,  on  the  rates  of  freight  oharges  is  illostrated  by  its  effect 
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on  sncb  charges  from  points  where  the  river  is  now  navigable.     The  ndlroad  m 
mission  rate  on  cotton  in  bales  is  43  cents  per  100  pounds,  or  $2.15  per  bal«!of '> 
pounds  for  a  distance  of  100  miles.    Columbia,  a  point  on  the  Brazos  River  1C>Jel]^ 
from  Galveston,  can  reach  Galveston  by  both  water  and  rail  transportation.   Ccitr 
is  carried  from  that  point  to  Galveston  by  water  for  20  cents  per  100  pound*. ' 
$1  per  bale  of  500  pounds.    Velasco,  on  the  Brazos  River,  also  has  both  vaterr 
rail  transportation  to  Galventon.    The  distance  from  Yelasco  to  Galveston  brni. 
110  miles,  and  the  railroad  commission  rate  on  cotton  for  that  distance  betwerr  -. 
poiuts  in  Texas  not  affected  by  water  transportation  is  $2.25  per  bale  of  oOOp^i: 
But  the  water  lines  carry  a  5(X)-pound  bale  of  cotton  from  Velasoo  to  Galrestor : 
80  cents,  and  the  rail  line  must  do  likewise  or  surrender  the  basiness  to  the  v^' 
carriers. 

There  is  therefore  $1.15  per  bale  saved  to  the  producer  on  every  bale  oiw'' 
shipped  from  Columbia  to  Galveston,  and  $1.45  per  l>ale  on  all  shipments  from  Vr> 
to  the  same  point,  as  compared  to  the  railroad  commission  rates  for  a  like  i\\<^'' 
by  reason  of  water  competition.  Fifteen  thousand  bales  of  cotton  were  produce! 
Brazoria  County  in  1896,  on  every  bale  of  which  the  prodncer  saved  between  fl"- 
$1.25  per  bale  in  freight  charges  on  account  of  its  pronmity  to  the  navigable  par 
the  Brazos  River. 

The  influence  of  the  Brazos  River  on  freight  rates  is  felt  as  far  north  as  Richmori 
distance  of  about  100  miles  from  its  mouth,  though  there  is  no  actual  shippiog  f^" 
that  point  down  the  river.  Cotton  may,  however,  be  hauled  down  the  Tirerr 
shipped  by  water  to  the  Gulf.  The  distance  by  rail  from  Richmond  to  Galve^t'i 
64  miles,  and  the  railroad  oommission  rate  on  cotton  for  that  distance  istlM^  * 
bale  of  500  pounds,  but  by  reasan  of  water  competition  it  is  necessary  for  the  niir  - 
companies  to  carry  it  for  75  cents  per  bale. 

The  railroad  commission  rate  on  a  500  pound  bale  of  cotton  fh>m  Waco  to  Ga^^r 
ton,  a  distance  of  236  miles,  is  $3.25.    From  Bronham  to  Galveston,  a  distance oi'- 
miles,  it  is  $1  95  per  bale.    The  opening  of  the  Brazos  River  to  navigation  bybsn'^ 
as  far  north  as  Brenham,  where  there  is  little,  if  any,  doubt  of  its  ^racticaMl!' 
would  materially  reduce  freight  rates  to  all  points  north  as  far  as  Waco  and  U' 
point-8  west  of  the  river.    Rates  to  the  Gulf  would  then  be  made  by  adding  tber^ 
rato  from  the  point  of  origin  to  the  head  of  navigation  on  the  river  and  tfaewv' 
rate  thence  to  the  Gulf  together,  the  combination  fonning  the  through  rate  r*  t: 
Gulf.    By  making  the  river  navigable  from  tide  water  to  Waco  a  snm  not  less  tb 
$1,000,000  a  year  would  be  saved  to  the  people  of  tbe  Brazos  Valley  from  >Vu 
south  in  freight  charges,  and  rates  to  aU  pionts  in  north  Texas  would  be  redr 
more  or  less,  according  to  distance  from  Waco.    It  is  not  necessary  for  oomniere^- 
actually  move  along  a  certain  route  for  that  route  to  exercise  a  controlling  intlnrs 
on  freight  rates.    Tne  Mississippi  River  well  illustrates  this  point.     Thongh  ony 
very  small  part  of  the  commerce  of  the  Mississippi  Valley  now  finds  its  way  to  pur 
kot  on  the  bosom  of  the  Father  of  Waters,  there  is  not  a  pound  of  freight  ori^oAi 
ing  near  it  or  that  crosses  it  on  its  destination  to  or  from  market  the  charges 
which  it  does  not  exercise  either  a  controlling  or  a  modifying  influence  upon.   So  •' 
would  be  with  the  Brazos  River  in  Texas.    It  would  be  the  greatest  factor  io  v'- 
State  in  the  regulation  and  control  of  freight  charges,  and  there  is  no  part  of  Te^ 
that  would  not  feel  its  beneficial  efi^ects  wore  it  opened  to  navigation  e>'en  a^  ^' 
north  as  the  Houston  and  Texas  Central  Railroad  crossing,  near  the  town  of  Brenb^}: 

I  do  not  hesitate  to  express  the  opinion  that  the  8a^ing  in  freight  charges,  to^ 
pared  to  present  rates  on  cotton,  cotton-seed  products,  lumber,  and  other  commediii^ 
that  would  be  affected  within  a  period  of  three  years  would  pay  all  expenses  nee* 
sary  to  obtain  a  20-foot  channel  to  the  sea  and  open  the  river  to  bar^e  transportari-/ 
as  far  north  as  the  crossing  of  the  Houston  and  Texas  Central  Railroad,  abont  > 
miles  from  its  mouth.  Within  that  distance  the  following  railroads  cross  the  riv^ 
Gulf,  Colorado  and  Santa  Fe;  New  York,  Texas  and  Mexican;  San  Antonio  i^ 
Aransas  Pass;  Galveston,  Harrisburg  and  San  Antonio  (Southern  Pacific):  Mister 
Kansas  and  Texas;  Texas  Western;  and  Houston  and  Texas  Central.  TTie  frtk}' 
charges  on  cotton  and  other  like  commodities  on  all  of  these  lines  would  be  materia- 
affected  by  opening  the  river  to  navigation  as  above  suggested. 

The  cotton  and  other  commodities  would  not  all  go  to  market  by  the  water,  i'^^ 
would  be  moved  by  the  rail  lines  at  rates  fixed  by  the  water  route. 

I  do  not  believe  that  the  people  of  Texas,  and  particularly  of  the  npp«r  Bra*^" 
Valley,  have  ever  fully  comprehended  the  meaning  and  effect  of  the  opening  of  \*-^ 
Brazos  River  to  navigation  as  far  as  it  is  practicable,  though  firom  the  earliestperii^ 
in  Texas  history  the  Brazos  River  has  by  common  consent  been  regarded  as  8n$«^:^ 
tible  of  navigation  for  a  considerable  distance  from  its  mouth.  This  opinion  foai^- 
expression  in  an  aot  of  the  legislature  of  1858  appropriating  $60,000  for  its  improv^ 
raent,  and  also  subsequently  at  various  periods  down  to  the  present  time  in  rtsm- 
tions  of  boards  of  trade,  memorials,  petitions,  etc.,  to  tbe  legislature  of  the  3ts0 
and  to  Congress  requesting  an  appropriation  for  its  improvement. 
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RAILROAD  FACILITIBS  AT  VELASOO. 

Afl  before  stftted,  one  rail  line  now  reaches  this  port  from  Houston,  where  the  princi- 
pal roads  of  the  State  center.  Other  lines  also  contemplate  securing  an  ontlet  here, 
nnd  are  awaiting  the  results  of  efforts  to  seoaro  permanent  deep  water  before  taking 
further  action.  The  San  Antonio  and  Gulf  Shore  Railroad,  wnose  charter  calls  for 
lliis  point,  is  now  under  construction,  has  already  completed  30  miles  of  its  line,  and 
lias  contracts  out  for  the  construction  of  12  additional  miles.  The  Gulf  and  Brazos 
A^ alley  Railroad,  whose  southern  terminus  will  be  Velasco,  has  contracted  for  the 
coiistrnction  of  the  first  25  miles  of. the  line  between  Jacksboro  and  Mineral  Wells. 
'^rex.  By  reference  to  the  map  of  Texas  it  will  also  be  seen  that  a  line  of  railroad 
75  miles  long,  parallel  with  the  Brazos  River  and  following  its  course,  would  cross 
«vory  important  system  of  railroad  in  Texas. 

Should  the  Governntent  undertake  the  work  confidence  in  its  ultimate  sucocss 
would  be  at  once  inspired ;  and,  however  slow  the  progress  of  the  work  at  first, 
investors  in  railroad  and  other  enterprises  Would  not  hesitate  to  seonre  a  foothold 
here  and  push  their  enterprises  to  completion. 

In  addition  to  what  I  have  heretofore  stated  in  regard  to  the  ownership  and  con- 
trol of  water  frontage  at  Galveston  b^  the  Galveston  Wharf  Company,  I  desire  to  a<ld 
that  the  space  capable  of  being  utilized  for  docks  and  wharves  at  Galveston  is  lim- 
ited; and  there  are  physical  difficulties  in  the  way  of  an  increase  of  shipping  facili- 
ties there  that  act  as  an  obstruction  to  the  prompt  and  free  movement  of  commerce. 
The  result  is  a  congested  condition  of  traffic  demanding  relief,  which  can  be  obtained 
here  at  a  less  cost  to  the  Government  than  elsewhere.  Indeed,  it  is  doubtful  if  addi- 
tional facilities  at  Galveston  can  be  provided  except  on  space  already  overcrowded 
'with  commerce. 

In  alluding  to  the  control  of  the  water  frontage  at  Galveston  I  do  not  wish  to  be 
understood  as  expressing  an  opinion  that  there  is  an  abuse  of  the  privileges  enjoyed 
l)y  the  wharf  company  at  Galveston.  It  is  immaterial  to  the  port  of  Velasco  what 
charges  are  levied  on  commerce  elsewhere,  but  it  is  a  self-evident  proposition  that 
comx>etition  in  outlets  to  the  Gulf  will  secure  to  the  producer  the  benefit  of  the  lowest 
rate  of  wharf  and  other  port  charges  at  which  commerce  can  possibly  be  handled. 

The  data  and  statements  submitted,  referring  to  the  beneficial  results  of  river 
improvement,  may  appear  irrelevant  so  far  as  the  subject  immediately  before  the 
Board  is  concerned;  but  in  view  of  the  far-reaching  influence  on  commerce  that 
7iart  of  the  river  already  navigable  would  exercise  in  freight  charges  to  and  from 
interior  points  in  the  event  the  Government  should  secure  deep  water  at  its  mouth 
it  is  difficult  to  draw  the  line  of  distinction  and  avoid  discussing,  incidentally  at 
least,  the  effect  on  commerce  of  the  improvement  of  the  river.  The  improvement  of 
the  river  is  out  of  the  question  unless  the  Government  first  secures  control  of  the 
harbor  at  its  mouth,  and  Government  control  of  the  harbor  will  immediately  be 
followed  by  Government  control  and  improvement  of  the  river. 

As  a  harbor  of  refuge  for  vessels  in  time  of  storm  the  Brazos  River  has  no  equal 
iu  tbe  Gulf  coast  in  Texas,  nnd  for  that  purpose  it  is  invaluable  to  the  Government. 
During  every  stormy  period  vessels  near  enongh  to  its  mouth  seek  refuge  in  the 
river,  and  so  far  as  history  gives  an  account  no  vessel  has  ever  been  wrecked  in 
the  river  by  storm, 

L.  L.  Foster, 
Manager  lirazoi  River  Channel  and  Dock  Cotnpany, 

Col.  Hknry  M.  Robrrt, 

PreMent  Brazos  River  Board,  Velasco,  Tex. 
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Approximate  statement,  hif  Mr.  E.  L.  Corthell,  C.  E.,  of  materials  used  in  Brazos  River 

jetties  and  auxiliary  works  from  beginning  of  work  to  January  8, 1897, 
Piling:  Linear  feet. 

March,  1889,  to  December  1, 1889 100,413 

January,  1890,  to  February  29, 1896  (3,096  piles) 100, 000 

Man  hi,  1896,  to  March  31, 1896  (55  piles) 1,650 

Total 202,063 

Lumber  and  timber  in  trestles,  wharves,  etc.,  at  jetties :  1^««*  B-  ^• 

March,  1889,  to  December.  1889 1,827,796 

March  25, 1890, to  September  9, 1890 $5,840.21 

September  10, 1890,  to  March  31, 1891 867. 70 

April  1, 1891,  to  January,  1892 14,527. 89 

21, 236. 80  at   $9....      225,000 

Total 2, 052. 796 
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BruBh:  *  Oot^ 

March,  1889,  to  November,  1889 85,037 

Febrnarj,189d,to  September,  1890 28,103.5 

October,  1891,  to  November,  1892 14,824.9 

February  26, 1895,  to  March  31, 1896 4/341.3 


Total 82,306.7 

Cubic  yards....  380,216 

Rock :  Tons.  * 

March,  1889,  to  November,  1889 .• 11,500 

February,  1890,  to  September,  1890 20,133 

October,  1891,  to  November,  1892. 41,694 

February  25, 1895,  to  January  8, 1897 M,435 


Total 124,762 

Clay  and  shell :  Cubic  yards. 

To  December  7, 1889 10,279 

To  March  31, 1896 946.44 

11, 225. 44 
Concrete  blocks: 

June  30, 1892,  to  December  31, 1892 $10, 555. 04 

January  31, 1893,  to  December  31, 1893 1, 463. 97 

Labor  aud  ha  naling 761.28 

12, 780. 29  at  $17 750 

E.  L.  COBTIIIBLL. 

VKLA8C0,  Tex.,  January  B,  18S7. 
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C0NTKACT8  BKTWEEN  MR.  GU8TAV  WILKK  AND   BRAZOS  RIYER  CHANNXL  AKip  DOCK 

COMPANY. 

Articles  of  a^cement,  made  and  concluded  this  24th  day  of  December,  A.  D.  one 
thousand  eight  hundred  aud  eighty-eight,  by  and  between  Gustav  Wilke,  of  th0 
city  of  Cliicago,  State  of  IlJiuois,  and  his  executors  or  administrators,  party  of 
the  first  part,  and  the  Brazos  River  Channel  and  Dock  Company,  a  corporation  duly 
and  legally  incorporated  under  and  in  accordance  with  the  laws  of  the  State  w 
Texas,  party  of  the  second  part,  witnesseth: 

That  for  and  in  consideration  of  the  payments  and  covenants  hereinafter  mentioned 
to  be  made  and  performed  by  the  said  party  of  the  second  part,  the  said  party  of  the 
first  part  doth  hereby  covenant  and  agree  to  furnish  all  necessnry  materials,  boatSy 
barges,  and  plants,  itnd  to  construct  such  permanent  and  sufficient  jetties  4nd  siich 
auxiliary  works,  such  as  dikes,  levees,  wingdams,  etc.,  and  to  do  such  dredging  as 
may  be  necessary  to  create  and  maintain,  as  hereinafter  set  forth,  a  navigable  chan- 
nel at  the  mouth  of  the  Brazos  River,  Texas,  between  said  river  and  the  Gulf  of 
Mexico,  and  so  far  into  the  mainland  and  between  the  banks  of  tlie  said  Brazoa 
River  as  may  be  necessarv  to  create  a  channel  twenty  (20)  feet  deep  and  100  feet 
wide  at  that  depth  from  the  deep  pool  above  the  contemplated  cut-oft'  in  the  Brazoa 
River,  to  a  depth  of  20  feet  in  the  Gulf  of  Mexico,  outside  the  bar,  and  to  maintain  a 
channel  of  said  dimensions  for  a  period  of  twelve  months  from  and  after  the  creation 
of  said  channel,  all  in  accordance  with  the  following  conditions,  to  wit: 

1.  That  all  work  shall  be  done  in  accordance  with  the  plans  and  specifications 
and  under  the  supervision  of  the  chief  engineer  of  the  second  partv  or  his  authorized 
assistant,  and  the  measurements,  estimates,  decisions,  and  channel  oertiiicates  of  the 
said  chief  engineer  shall  be  final  and  binding  upon  the  parties  hereto.  It  is  nnder- 
stood  that  the  jetties  and  auxiliary  wbrks  herein  mentioned  are  generally  to  be 
similar  to  those  at  the  mouth  of  the  South  Pass  of  tiie  Mississippi  Hiver.  It  is  under- 
stood that  all  engineering  expenses  shall  be  paid  by  the  second  party. 

2.  That  the  plane  of  reference  to  which  shall  be  referred  the  depth  of  the  channel 
mentioned  in  this  contract  shall  be  the  average  flood  tide  as  shall  be  determined  by 
the  chief  engineer  from  the  observations  which  he  shall  make. 

3.  That  the  second  party  shall  give  the  first  party  the  right  to  take  and  use  in  said 
Jetties  and  auxiliary  works,  and  for  other  purposes  connected  therewith,  any  anit- 
able  timber  and  brush  growing  or  standing  upon  their  land,  excepting  such  live  oak 
as  may  be  found  on  the  land  oithe  second  party  aboye  what  is  known  as  tiie  ''Brown 
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fei:a#y^  «)d  jftKjblier  ttxcepting  aU  timber  of  any  kind  on  land  below  the  above-natned 
tract. 

^.  The  second  paiiiT. agrees  to  ffive  the  fimt  party  the  use  of  the  banks  and  any 
portion  of  said  river  below  the  place  known  as  ''Sea  View''  for  dock  focilities,  bnt 
Ub  is  agreed  that  ^e  use  c^  tJiie  (and  and  river  for  said  purpose  is  not  in  any  way  to 
obstruot  its  free  navigation. 

The  second  party  agrees  to  giv^  tt^e  firs^  party  free  occupancy  of  any  land  it  may 
own  for  YiB  boarding  hpuQies,  shops,  warehouses,  mattress  w.ays,  plant,  and  for  aU 
otiier  purposes  of  a  like  ;i^ture  required  for  the  rapid  and  economical  prosecution  of 
^aid  works  and  their  cppstruction.  This  pccupauoy  apply  only  to  lands  owned  by 
ihe  second  paxl^  lying  be^ow ."  gea  View/'  .and  it  is  further  understood  that  the  sec- 
ond party  may  at  any  time  enter  upon  said  lands  for  the  purpose  of  making  improve- 
.mentis,  pjcoyidiAg  the/iame  does  not  interfiare  .with  their  use  as  granted  to  the  first 
party. 

5.  Tin^.— Jt  is  further  .^^eed  tJuKt  the  work  nuder  this  contract  shaU  be  substan- 
tia ly  commenced  ^ithin  ninety  days  from  the  date  of  execution  of  this  agreement 
and  shall  be. prosecuted  with  aU  reasonable  dispatch  to  the  intent  that  said  jetties 
imd  auxiliary  works  may  be  completed  and  the  channel  her^n  mentioned  may  be 
created  within  two  years  after  the  execution  of  ithis  a^eemenjt;  and  these  limits  as 
to  time  are.undei.^tood  tobe.eascoitiifU  coj^ditions  of  this  contract  and  binding  upon 
the  first  party. 

6.  The  chief  engineer,  or  liis  authorized  ^wajlstant,  sJiall  haye  aathority  to  discharge 
disorderly  or  inefficient  foremen  or  other  employees  of  th^  first  party  engaged  in  said 
work,  if,  in  bis  judgment,  their  j^resenc^  or  employment  upon  the  wOrks  is  detrimeiutal 
to  11^  obAracter,  progre,4s,  or  interest,  providea  the  fiist  party  fails  to  discharge 
them  upon  his  request  to  do  so. 

7.  In  consideration  of  theioregoing  stipulations  fmd  conditions  the  second  pari^ 
eovenante  and  agrees  to  pay  to  the  first  party,  upon  the  certificate  of  the  chief 
^gineer,  for  performing  .tne  woi^  .mentioned  in  this  contract  the  following  sums  of 
money  and  bonds : 

When  a  channel  12  feet  Xn  depth  without  regard  to  width  shall  have  been  obtained 
£rom  a  channel  of  said  depth  in  the  xiver  at  tne  deep  pool  above  .the  contemplated 
cut-off  to  said  depth  in  1ibe  Gulf  of  Mexico  outside  of  tne  bar,  two  hundred  and  fifty 
thousand  ($250^000)  dollars;  when  a  channel  fourteen  feet  in  depth  and  fifty  feet  in 
width  shall  have  been  obtained,  one  hundred  thousand  ($100,000)  doUarji  in  cash  and 
fifty  thousand  ($50,000)  dollars  in  the  firat  mortgage  bonds  of  the  Brazos  Biver  Chan 
nel  and  Dock  Company ;  T^hen  a  channel  sixteen  feet  in  depth  and  fifty  feet  in  width 
shall  have  been  obtained,  one  hundred  thousand  ($100,000)  dollars  in  cash  and  fifty 
thouai^ud  (4»5O,0OO)  dollars  in  bond/s ;  when  a  channel  eighteen  feet  in  depth  and 
jsevonty-five  feet  in  width  shikll  have  been  obtained,  one  hundred  ^ousand  ($1Q0,0C0) 
dollars  in  caah  and  fifty  thousand  ($50,000)  dollars  in  bonds ;  when  a  chann^  twenty 
feet  in  depth  and  one  hundred  feet  in  width  shall  have  been  obtained  and  maintained 
for  twelve  months,  one  hundred  thouoand  ($1QO,QOO)  dolboisin  csah  and  fifty  thonand 
($50,000)  dollars  in  bonds;  the  aggregate  amount  of  payments  for  the  entire  work  as 
above  specified  being  six  hundred  and  fi|ty  thousand  ($650,000)  dollars  in  cash  aud 
two  Jiu^red  ;feho^Band  ($800>000)  dollars  in  bonds.  The  bonds  herein  mentioned  are 
to  i>e  secured  by  first  mortgage  npp^  ajll  ^he  rijj^tii,  franchises,  and  property  of  the 
Brazos  Biver  Channel  and  Dock  Company,  consisting  of  the  jetties  at  toe  moutli  of 
the  Brazos,  the  docks  and  warehouses  on  the  banks  of  the  Bjazos,  the  land  for  dock 
purposes,  at  least  one  hundred  and  fifty  feet  in  width  along  both  banks  of  the  Brazos 
Kiver  for  ten  miles  from  its  mouth,  the  right  to  collect  channel  and  dock  tolls;  in 
short,  |J1  its  rights  and  franchises  conferred  either  by  the  charter  from  the  State  of 
Tex^  or  the  act  of  Congr^s  of  the  Unit^  Stat^,  and  all  the  property  it  may  acquire 
either  by  purchase,  condemnation,  or  construction  during  the  existence  of  the 
mortgage. 

The  said  bonds  are  to  be  still  secured  by  a  firqt  mortgage  upon  about  twenty-seven 
thousand  acres  of  land  lying  on  each  side  of  the  Brazos  Kiver  at  and  near  the  mouth 
of  said  river. 

If  the  second  party  so  elects,  it  may  lu^ce  all  of  the  bond  payments,  or  any  part 
of  them,  in  cash. 

It  is  further  agreed  that  when  the  Jetties  and  auxiliary  works  herein  mentioned 
in  the  river  shall. have  been  completed,  to  a  depth  of  twelve  feet  of  water  on  the  out- 
side of  the  biEtr  in  theQulf  of  Mexico,  the  second  partv  shall  make  an  advance  of  one 
hundred  and  fifty  thousand  ($150,000)  dollars  in  cash  to  the  first  partv,  the  same 
being  understood  to  be  an  advance  on  the  first  payment  above  mentioned  for  obtain- 
ing a  channel  of  twelve  feet  in  depth. 

It  is  hereby  stipulated  and  agreed  by  and  between  the  parties  hereto  that  if  default 
for  thirty  days  snail  be  made  in  the  pajrments  of  the  several  sums  of  money,  or  in 
delivery  of  the  bonds  to  be  paid  and  delivered  to  the  party  of  the  first  part  as  here- 
inbefore provided,  or  in  each  of  them,  then  the  party  of  the  first  part  may  declare 
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the  contract  ended  and  determined  without  notice  to  the  party  of  the  seeond  fMit. 
and  ehall  be  determined  to  recover  from  the  party  of  the  seeond  port  any  and  iH 
damages  he  may  have  sustained  by  reason  of  any  snch  default  on  the  part  of  the  part? 
of  the  second  part. 

8.  That  all  payments  made  as  heretofore  provided  for  are  in  oont-emplation  of  the 
final  completion  of  this  contract  within  the  limit  of  time  as  prescribed  iierein,  and  it 
is  understood  that  all  such  payments,  except  the  last  and  final  payment  as  provided 
for,  are  simply  advances  upon  the  work,  and  are  not  considered  aM  earned  by  tne  partr 
of  the  firHt  part  until  the  completion  of  the  entire  contract  contemplated  beRin. 
namely,  the  creation  of  a  channel  twenty  feet  deep  and  one  hundred  feet  widest 
that  depth,  as  above  specified,  and  the  maintenance  of  said  channel  as  provided ftf 
in  this  contract. 

9.  The  first  party  agrees  to  maintain  the  intermediate  channel  deptii  and  widtk 
herein  mentioned  until  this  contract  is  terminated,  the  same  to  be  done  at  his  expense, 
but  undor  the  direction  and  supervision  of  the  chief  engineer  of  the  second  party  or 
his  authorized  assistant;  and  the  first  party  further  agrees  that  no  temporary  stne* 
tnres,  plant,  fioatinj^  equipment,  or  otber  means  employed  by  him  in  the  prosecntkn 
of  his  work  shall  hinder,  delay,  or  materially  interfere  with  the  free  navigation  id 
said  river  or  between  said  river  and  the  Gulf  of  Mexico,  and  he  further  agTMS  to 
be  responsible  for  all  damages  arising  from  his  failure  to  comply  with  the  abote 
conditions. 

10.  It  is  underst-ood  in  general  that  all  requirements  of  the  act  of  Congress  d«ted 
August  9, 1888,  for  improving  the  mouth  of  the  Brazos  River  shall  be  fully  complied 
with  by  the  first  party  so  far  as  they  relate  to  this  contract. 

It  is  further  agreed  that  the  first  party  shall  not  assign  this  contract  to  other  par- 
ties nor  transfer  nor  sublet  any  part  of  the  same,  except  so  far  as  relates  to  matenali 
unless  upon  the  sanction  and  approval  in  writing  of  the  chief  engineer  of  theseeoBd 
party. 

In  case  the  work  is  at  any  time  suspended  for  a  period  of  more  than  thirty  dsTi, 
eitlier  by  death  or  disability  of  the  first  party,  or  lor  any  other  cause,  it  is  expreeily 
understood  that  the  second  party  may  take  entire  possession  and  control  of  the  woA 
and  of  its  entire  equipment  and' materials  and  of  the  force  employed  and  may  prose- 
cute the  work  at  tiie  expense  of  the  first  party,  or  of  his  executors  or  administnitois, 
until  such  time  ae  the  first  party  or  his  executors  or  administrators  are  fully  prepared 
to  take  up  the  work  and  carry  "it  forward  vigorously,  it  being  understood  thst  the 
object  of  the  above  provision  is  to  insure  from  the  start  the  continuous  and  rapid 
prosecution  of  the  work  until  its  completion,  snch  method  of  work  being  considered 
as  of  vital  importance  to  its  success. 

In  witness  whereof  the  said  parties  of  the  first  part  hath  hereunto  set  bis  hand 
and  seal  in  duplicate  the  day  and  year  first  above  written,  and  the  said  the  Brazoi 
Hiver  Channel  and  Dock  Company  of  Brazoria  County,  Texas,  has  caused  its  corpo- 
rate name  to  be  hereunto  signed  in  duplicate  by  its  president,  for  that  purpose  dull 
authorized,  and  its  corporate  seal  to  be  hereunto  affixed  by  its  secretary  the  day  and 
year  first  above  written. 

GUSTAV  WiLKE. 

The  Brazos  Rivrr  Channel  and  Dock  CoMPAin; 
By  Wm.  H.  D.  Lbs,  Presidmi. 

Witnesses : 

K.   L.   CORTHELL. 

W.  J.  Karnbb. 
Attest : 

J.  M.  FBRGITSOir, 

[seal.]  Seoreiary  Bragot  B^tr  Channtl  and  Dock  Comp^' 

For  value  received  I  hereby  surrender  and  cancel  the  within  contract,  and  he»^.^ 
release  the  Brazos  River  Channel  and  Dock  Company  and  f^so  the  guarantees,  Aboer 
Taylor  and  Lee  &.  Ferguson,  from  all  and  every  obligation  whatever  arising  underor 
by  virtue  of  said  contract.  And  I  hereby  deliver  to  the  said  the  Brazos  Eiver  Chan- 
nel and  Dock  Company  the  jetties  constructed,  together  with  all  material  of  evert' 
kind,  tools,  machinery  (except  dredge),  telegraph  Tine,  and  steam  tug  belonging  ^ 
me,  and  warrant  the  same  to  be  free  from  all  claims  whatever. 
Witness  my  hand  this  18th  day  of  January,  A.  D.  1890. 

OUSTAV  WttK** 
Witnesses : 

G.  W.  Angle. 
Alex  Delgadb. 

aXTARANTT. 

We,  Abner  Taylor,  of  Chicago,  IHinois,  and  William  M.  D.  Lee  and  John  H .  ^^. 
ffuson,  parties  doing  business  under  the  firm  name  and  style  of  Lee  St  FerguMfflf  Jj^ 
Leavenworth,  KanBaa^  for  a  valuable  consideration  to  eaoh  of  iu  in  hand  p^  ^ 
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Gastay  Wilke,  of  Chicago,  lUinois,  the  receipt  of  which  is  hereby  acknowledged, 
tbo  moving  consideration  for  the  ezooution  of  this  contract  by  said  Wilke  being  a 
gaaraoty  heroanto  set  forth  do  hereby  jointly  and  severally  guarantee  the  faithful 
performance  on  the  part  of  the  party  of  the  second  part  of  all  and  singular  the  provi- 
sions, agreements^  and  stipalations  in  the  foregoing  contract  contained  to  be  done, 
fulfilled,  and  performed  by  said  party  of  the  second  part,  this  instrument  of  guar- 
anty to  be  executed  and  delivered  contemporaneously  with  the  duplicate  contract 
delivered  to  said  Wilke  and  to  be  construed  in  connection  thereto. 

Lbk  &  Ferguson. 
Arnbb  Tatlob. 
Witnesses  for  Lee  &  Fergason: 

£.   L.   COllTHBLL. 

W.  J.  Karnkr. 

Memorandum  of  agreement  made  this  tenth  day  of  January,  A.  D.  1890,  by  and 
between  Gustav  Wilke,  of  Chicago,  Illinois,  party  of  the  first  part,  and  theBrasos 
Kiyer  Channel  and  Dock  Company,  party  of  the  second  part,  witnesseth : 

That  party  of  the  first  part,  for  and  in  consideration  of  the  sum  of  three  hundred 
thousand  dollars,  payable  as  follows : 

Ninety  thousand  dollars  cash  in  hand,  the  receipt  of  which  is  hereby  acknowl- 
edged; twenty -five  thousand  dollars  secured  by  the  note  of  said  company,  bearing 
even  date  herewith,  and  payable  to  the  order  of  said  Wilke  on  or  before  ninety  days 
after  date,  with  interest  at  six  ]>er  cent  per  annum,  guaranteed  by  Abner  Taylor 
and  *'  Lee  &  Ferguson; ''  and  one  hundred  eighty-five  thousand  dollars  secured  by 
the  note  of  said  company,  bearing  even  date  herewith,  payable  to  the  order  of  said 
Wilke  on  or  before  one  year  after  date,  with  interest  at  six  per  cent  per  annum,  also 
guaranteed  by  said  Abner  Taylor  and  Lee  &  Ferguson,  and  to  be  farther  secured  by 
the  first-mortgage  bonds  of  said  party  of  the  second  part,  to  the  amount  of  two 
hundred  thousand  dollars :  and  upon  receipt  of  the  notes  and  collateral  above  spec- 
ified on  or  before  fifteen  aays  from  this  date,  hereby  agrees  to  cancel  and  surrender 
to  party  of  the  second  part  the  certain  contract  made  between  the  parties  hereto, 
bearing  date  the  twenty-fourth  day  of  Deeember,  A.  D.  1888,  for  the  performance  of 
certain  work  and  other  acts  and  things  in  said  contract  specified,  and  also  sell,  assign, 
transfer,  and  convey  to  party  of  the  second  part  all  the  tools,  plant  (except  dredge  and 
equipment),  machiuery,  material,  boats,  barges,  and  buildings,  steam  tug,  and  private 
residence  of  Mrs.  Mary  Wilke,  as  the  same  are  owned  and  have  been  used  by  the  said 
W^ilke  in  prosecuting  work  under  the  contract  aforesaid,  and  the  same  now  being  at 
the  mouth  of  the  Brazos  River  in  the  State  of  Texas,  finse  firom  all  liens  and  incum- 
brances whatever. 

And  party  of  the  second  part,  in  consideration  of  the  oovenants  and  agreements  of 
party  of  the  first  part,  hereby  agrees  simnltaneoasly  npon  the  oanoellation  and  deliv- 
ery of  said  agreement,  and  the  conveyance  to  it  of  the  property  above  mentioned, 
that  it  will  transfer  and  deliver  to  the  party  of  the  first  part  the  notes  and  securities 
above  mentioned  as  the  same  are  herein  specified  and  set  forth,  and  promptly  within 
the  time  above  limited. 

And  it  is  mutually  agreed  by  and  between  the  parties  hereto  that  said  party  of  the 
first  part,  at  his  election,  may  at  anytime  within  thirty  days  after  the  expiration  of 
six  months  from  this  date,  accept  the  two  hundred  thousand  dollars  of  bonds  in  full 
payment  and  satisfaction  of  said  note  for  one  hundred  and  ei^hty-tvo  thousand  dol- 
lars ;  but  if  he  so  elects,  he  hereby  agrees  to  surrender  and  deliver  up  said  last-named 
note  to  the  party  of  the  second  part  within  thirty  days  after  the  expiration  of  said 
six  months,  and  npon  failure  of  party  of  the  second  part  to  make  such  election  and 
surrender  said  note  within  the  time  above  limited,  his  right  to  accept  said  bonds  in 
payment  shall  cease  and  determine.  Said  bonds  for  $200,000  are  now  in  the  hands  of 
the  Ainerioan  Loan  and  Trust  Company  of  Boston,  as  trustees  for  partv  of  the  seoond 
part,  which  said  bonds  are  to  be  held  by  said  trust  company  for  the  benefit  of  said 
Wilke  as  securitv  for  the  note  aforesaid,  and  the  said  bonds  are  to  become  his  prop- 
erty in  case  he  elects  to  accept  the  same  as  hereinbefore  set  forth.  And  party  of  the 
second  part  hereby  agrees  tnat  it  will  fiirnish  to  said  Wilke,  at  the  same  time  it 
delivers  the  notes  and  securities  above  mentioned  to  him,  a  certificate  of  said  trust 
company  that  it  holds  said  bonds  for  the  benefit  of  Wilke  and  as  collateral  for  the 
note  of  the  party  of  the  second  part  to  said  Wilke  for  one  hundred  and  eighty-five 
thousand  dollars;  and  that  immediately  npon  notice  of  said  Wilke's  election  to 
accept  said  bonds  in  payment  of  said  note,  or  upon  notice  that  defanlt  has  been  ma<le 
in  the  payment  of  said  note,  it  will  transfer  ana  deliver  np  said  bonds  to  said  Wilke 
on  demand. 

And  it  is  further  agreed  that  said  one  hundred  and  eighty-five  thousand  dollars  note 
shall  contain  a  power  of  sale  of  the  bonds  pledged  as  collateral  by  said  Wilke  or  his 
aoni  j(ns,  and  the  form  of  the  notes  to  be  executed  by  party  of  the  seoond  part  has  been 
agreed  open  by  the  parties  hereto.    Upon  the  sorrender  of  said  contract^  dated 
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December  24tli,  1888^,  thejpartiet  hereto  shall  bemntiitaiy  abMved  a^  released  ffom 
any  claims  or  liabilities  tnerennder,  each  to  the  other. 

Ill  witness  whereof  the  said  party  of  the  first  part  has  herennto  set  his  hand  and 
seal  in  duplicate  the  day  and  year  first  above  written,  and  the  said  the  Brazos  River 
Channel  and  Docli:  Company,  of  Brazoria  Connty,  Texas',  has  cansed  its  corporate 
name  to  be  hereunto  signed  in  duplicate  by  its  president,  fbr  that  purpose  duly 
authorized,  and  its  corporate  seal  to  oe  herennto  afnxed  by  its  seoretary,  thd  day  and 
year  first  abov*  written. 

GUSTAV  WiLKE.      [L.8.] 

Tub  Brazos  River  Channel  &,  Dock  Co., 
By  W.  M.  D.  LsE^  PreHdMli. 
Thos.  J.  HuBLBT^  Secretary, 

[SEAL.] 

Tbw  Stat*  o*"  TA^as,  Ccunly  of  Braz6ria: 

Etiow  all  nfeii  by  these  nresents,  that  1,  GustaV  Wilke,  have  barfl^afned,  sold,  and 
delivered,  and  do  hereby  ostrgain,  sell,  and  deliver  to  the  said  uie  Brazos  River 
Channel  and  Dock  Company,  its  successors  and  assigns,  the  following  des'^ribed 
property,  to  wit:  All  the  tools,  plant  (except  dredge  and  its  eaulpmeut),  machinery, 
mtttoriakt,  boats,  barges,  and  buildings,  stenm  tug  and  telegrapn  line,  the  same  lately 
used  by  me  in  connection  with  the  Brazos  River  improvement,  all  of  said  property 
being  now  in  said  county  of  Brazoria,  said  building  being  in  the  town  of  (^Intana, 
and  on  the  east  side  of  the  said  Brazos  River,  in  Velasco.  8aid  telegraph  line 
extends  from  Quintana  to  Columbia,  in  said  Brazoria  County,  Texas.  And  it  is 
intended  hereby  to  inclade  and  embrace  all  property  of  the  character  above  described 
now  on  hand,  known  as  the  property  used  by  me  in  connection  with  sftid  Brofeos 
River  improvement. 

In  witneto  whereof  I  hidretmtb  sf  gn  iny  nai!ne  this  15tb  day  of  Jannaty,  1890: 

GUSTAV  V^ILKB. 


Appbwdix  L 

OtUXmSL  OW  BRAZOS  RIVSIT  OHANNKL  AND  DOCK  COtfPAlTr. 

Be  it  known  that  the  nndorsigned,  Ira  H.  Evans,  of  Austin,  Texas :  G^o.  W.  Angle 
and  Chas.  W.  Ogden,  of  San  Anionlo,  Texas;  and  Wm.  M.  D.  Lee,  or  Leavenworth, 
Kansas,  hereby  declare  their  intention  uf  afssooiating  themselves  together  fbr  the 
purpose  of  forming  a  private  corporation  Under  and  in  accordance  with  the  laws  of 
the  State  of  Texas,  for  the  uses  and  purposes  hereinafter  specified,  and  finr  that 
purpose  agree  to,  subscribe,  and  present  the  following: 

CHARTER  07  THE  BRAZOS  RIVER  CHANNEL  AMD  DOCK  OOMPANT. 

First.  The  name  of  the  corporation  shall  be  The  Brazos  River  Channel  and  Dock 
Companv. 

Second.  This  corporation  is  formed  for  the  purpose  of  constructing,  owning,  and 
operating  a  deep- water  channel,  from  the  waters  of  the  Gulf  of  Mexico  to  the  main- 
land at  the  mouth  of  the  Brazos  River,  in  the  County  of  Brazoria,  State  of  Texas, 
for  the  purpose  of  navigation  and  transportation,  and,  for  the  construction,  owning, 
and  operating  docks  on  the  coasts  of  the  Gulf  of  Mexico,  at  some  convenient  and 
safe  place  at  or  near  the  mouth  of  the  said  Brazos  River,  for  the  protection  and 
accommodation  of  ships,  boats,  and  all  kinds  of  vessels  for  navigation,  and  their 
cargoes,  and  for  the  construction,  maintenance,  and  operation  of  Its  said  channel, 
witn  a  depth  of  not  less  than  ten  (10)  feet,  and  a  width  of  not  less  than  forty  (40) 
feet,  so  far  into  the  mainland,  and  between  the  banks  of  the  said  Brazos  River,  for  its 
docks,  that  will  afford  security  from  cyclones,  storms,  and  tidal  waves;  and  for  the 
construction,  owniuf^,  and  operating  at  such  place  or  places  on  the  banks  of  the  said 
Brazos  River,  to  which.it  may  be  necessary  to  coustrnct,  maintain,  and  operate  said 
channel  in  order  to  afiord  security  from  such  cyclones,  storms,  swells,  and  tidal 
waves,  charging  and  collecting  from  the  vessels  using  said  docks,  or  from  their  mas- 
ters, owners,  or  consignees,  such  suui  or  sums  for  the  use  of  said  docks,  as  may  be 
authorized  by  the  bv-Taws  of  this  corporation,  and  agreed  to  by  the  masters,  owners, 
or  consignees  of  such  vessels;  and  for  the  purpose  of  furnishing  to  vessels  and  boats 
adapted  to  the  purpose  facilities  for  navigating  in  and  along  the  entire  length  of  its 
said  channel,  cnarging  and  collecting  such  toll  therefor  as  mav  be  prescribed  by  the 
by-laws  of  this  corporation,  not  to  exceed  one  cent  per  barrel  bulk  of  the  capacity 
of  each  vessel  for  each  mile  of  the  length  of  its  channel  used  by  the  vessel  going 
either  i/^ay ;  and  for  the  purpose  of  constructing,  owning,  and  maintaining  a  harbor 
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at  or  near  the  motitli  of  the  said  Bralsos  River,  by  bnllditig  piers  atid  brcalt waters  so 
far  into  the  Gulf  of  Mexico  as  may  be  ueceasary  to  obtain  safficien^  depth  of  water 
to  facilitate  the  ing;re88  and  egress,  and  the  safety  while  in  port  of  such  yessels  as 
may  dnter  the  same,  to  be  done  nowever,  subject  and  in  subordination  of  the  Govern- 
ment of  the  United  States,  in  as  far  as  it  may  have  constitutional  power  to  control 
the  same;  and  for  the  purpose  of  proyiding  facilities  to  vessels  and  boats  entering 
its  harbor  for  anchorage,  receiving  and  discharging  cargoes  and  passengers,  charging 
aud  collecting  fair  and  reasonable  tolls  and  wharfage  therefor,  to  be  prescribed  by 
the  by-laws  of  the  corporation. 

Third.  The  business  of  the  corporation  shall  be  ti^ansacted  in  Brazoria'  County, 
State  of  Texas. 

Fourth.  This  corporation  shall  exist  fbr  the  period  of  fifty  years  from  the  date 
hereof. 

Fifth.  The  board  of  directors  shall  consist  of  seveii  (7)  members,  and  the  following 
are  the  names  of  the  directors  hereby  appointed  for  the  first  year: 

Ira  H.  Evans;  Anstin^  Tex. 

Jot  Guuter,  Dallas,  Tex. 

Geo.  W.  AnMe,  San  Antonio.  Tex. 

Wm.  M.  D.  Lee,  Leavenworth,  Kans. 

John  M.  Ferguson,  Leavenworth,  KauB. 

A.  J.  Tullook,  Leavenworth,  Rans. 
Sixth.  The  capital  stock  of  this  corporation  shall  be  one  million  ($1,000,000)  dol- 
lars, to  be  divided  into  ten  thousand  (10,000)  equal  shares,  of  the  par  value  of  one 
hundred  dollars  ($100)  each. 
Witness  our  signatures  at  Austin,  Texas,  this  16th  day  of  February,  A.  D.  1888. 

Ira  H.  Evakb, 
Q.  W.  Angle, 
Chas.  W.  OgdbK, 
Wm.  M.  D.  L^. 
State  or  Texas,  Cdnnfy  a/  TravU: 

Before  me,  A.  B.  Laneemann,  a  notary  j>nblio  in  and  for  Travis  County,  T^x.,  this' 
day  per^niflly  appfesred  litk  H.  Evans,  Geo.  W.  Angle,  Chas.  W.  Ogden,  and  Wm.  M. 
D.  Lee,  well  knovirn  to  me  to  be  the  persons  whose  names  are  subscribed  to  the  fore- 
going instrument  of  writing,  and  acknowledged  to  me  that  they  had  signed  and 
executed  the  same  for  the  purposes  and  consideration  therein  expressed. 

Witness  my  official  signature  and  sead  at  Austin,  Tex.,  this  16th  day  of  February 
A.  D.  1888. 

[L.  8.}  A.  B.  Langbmank, 

Kotary  Public,  Travis  County^  Tex. 

(Indorsed:)  Charter  "The  Brazos  Biver  Channel  and  Dock  Company.''  Filed 
in  dftp^ment  of  state  February  17ih,  A,  D.  1888. 

J.  M.  Moore,  Secretary  of  Slate, 

The  State  ov  Texas,  Dipartment  of  State. 

I,  J.  M.  Moore,  secretary  of  state  of  the  State  of  Texas,  do  hereby  certify  that  the 
foregoing  is  a  true  copy  of  the  original  charter  of  the  Brazos  River  Channel  and 
Dock  Company,  with  tne  endorsements  thereon  as  n(»w  appears  of  record  in  this 
dejpartfneDt. 

Witness  my  official  signature  and  the  seal  of  State  affixed,  at  the  city  of  Austin, 
this  29th  day  of  February,  A.  D.  1888. 

(1m  8.]  J.  M.  MoORB,  Secretary  of  State. 

Now  comes  Wm.  M.  D.  Lee,  Ira  H.  Evans,  Jot  Gunter,  Geo.  W.  Angle,  John  M. 
Ferguson,  A.  J.  Tnllock,  and  Charles  W.  Ogden,  directors  of  ''The  Brazos  River 
Channel  and  Dock  Company,"  and  hereby  certify  that  at  a  meeting  of  the  stock- 
holders of  the  said  Brazos  River  Channel  and  Dock  Company  held  on  the  third  day 
of  November  1888,  at  the  town  of  Brazoria,  State  of  Texas,  at  which  said  meeting 
the  entire  capital  stock  of  the  company  was  represented  by  the  holders  thereof,  the 
followmg  resolution  was  cacried  by  a  unanimous  vote  of  the  stockholders : 

''Be  it  resolved.  That  the  capital  stock  of  this  corporation  be  increased  to 
($2,000,000.00)  two  million  dollars,  which  shall  be  represented  by  twenty  thousand 
(20,000)  shares  of  the  par  value  of  ($100.00)  one  hundred  dollars  each,  and  be  it  further 
resolved  that  the  board  of  directors  be,  and  are  hereby,  instructed  to  certify  thii^ 
increase  of  the  capital  stock  itnd  to  file  the  oertificate  of  such  increase  wfth  the 
secretary  of  state  of  the  State  of  Texas  in  accordance  with  the  provisions  of  article 
576  of  the  Revised  Statutes  of  the  State  of  Texas." 

Wherefore  we,  the  said  undersigned  directors,  hereby  certify  the  date  and  amottnt 
of  the  said  increase  of  the  capital  stock  of  the  said  Brazos  River  Channel  and  Dock 
Company,  and  pray  that  th^  same  may  bd  duly  recorded  as  provided  by  law. 
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WitDoss  onr  signatnreB  at  Brazoria^  county  of  Brazoria^  State  of  Texas,  thla  &4 
day  of  November,  A.  D.  1888. 

A.  J.   TUIXOCTK. 
J.   M.    F£RGUS02f. 

Jot  Guntkr. 
Ira  H.  Evaxs. 
W.  M.  D.  Lee- 
Cha.8.  W.  Ogx>es. 
G.  W.  Angus. 
Thb  State  of  Tkxas,  County  of  Bexar: 

Before  me,  Sam.  M.  Johnson,  a  notary  public  in  and  for  the  county  and  State  afon- 
said,  on  this  day  personally  appeared  W.  H.  D.  Lee,  Charles  W.  Oj^den,  and  l>ear^t 
W.  Anffle,  all  known  to  nie  to  be  the  persons  whose  names  are  signed  to  the  foit^ 
going  instrument  of  writing,  and  acknowledged  to  me  that  they  ezecated  the  sanitf 
for  the  purposes  and  consideration  therein  expressed. 

Given  under  mx  hand  and  seal  of  office  at  San  Antonio,  Bexar  Coiintyy  Tex.,  thi* 
7th  day  of  November,  A.  D.  1888. 

Sam.  M.  Johnsok, 
Notary  Public,  Bexar  Couniyy  Tex. 
Thb  Stats  of  Kansas,  Leavenworth  County: 

Be  it  remembered,  that  on  this  19th  day  of  November,  A.  D.  1888,  before  me,  the 
undersigned,  a  notary  public  in  and  for  the  county  and  State  aforesaid,  came  J.  M. 
Ferguson  and  A.  J.  Tullock,  who  are  personally  known  to  me  to  be  the  same  per- 
sons who  executed  the  foregoing  instrument  of  writing,  and  such  persons  duly 
acknowledged  the  execution  of  the  same. 

In  witness  whereof  I  have  hereunto  set  my  hand  and  affixed  my  notarial  seal  the 
day  and  year  last  above  written. 

(My  commission  expires  November  11, 1881.) 

[L.  8.]  Charles  Neblt,  Notary  PmbUc 

State  of  Texas,  County  of  Dallas: 

Before  me,  £.  H.  Robertson,  a  notary  public  in  and  for  the  county  and  State  afore- 
said, on  this  day  personally  appeared  Jot  Gunter,  known  to  me  to  be  the  peivon 
whose  name  is  signed  to  ttie  foregoing  instrument  of  writing,  and  acknowledged  t« 
me  that  he  executed  the  same  for  the  purposes  and  consideration  therein  expressed. 

Given  under  my  hand  and  seal  of  office  at  Dallas,  Dallas  Connty,  Tex*,  am.  thii 
26th  day  of  December,  A.  D.  1888. 

[L.  8.]  E.  H.  ROBERTSOK, 

Notary  Public,  Dallas  County,  Tss. 

The  State  of  Texas,  County  of  Travis: 

Before  me,  A.  B.  Laugemauii,  a  notary  public  in  and  for  the  county  of  Travis,  in 
the  Stute  of  Texas,  on  this  day  porsoually  appeared  Ira  H.  Evans,  known  to  me  to 
be  the  person  whose  name  is  subscribed  to  tlie  foregoing  instrument,  and  acknowl- 
edged to  me  that  he  executed  the  same  for  the  purposes  and  consideration  therein 
expressed. 

Given  under  my  hand  and  seal  of  office  at  Austin,  Tex.,  this  27th  day  of  December, 
A.  D.  1888. 

A.  B.  Langrmakk, 
Notary  Public,  Travis  County,  Tez. 

(Endorsed :)  Amendment  to  the  Brazos  River  Channel  and  Dock  Company.  Ffled 
in  department  of  state  January  29,  A.  D.  1889. 

J.  M.  MOOKE,  Secretary  of  State^ 

The  State  of  Texas,  Department  of  State. 

I,  Geo.  W.  Smith,  secretary  of  state  of  the  St:ite  of  Texas,  do  hereby  certify  that 
the  foregoing  is  a  true  copy  of  the  amended  charter  of  the  Brazos  River  Channel  and 
Dock  Company,  with  the  endorsements  thereon,  as  now  appears  of  record  in  this 
department. 

Witness  my  official  signature  and  the  seal  of  State  affixed,  at  the  city  of  Anstio, 
this  30th  day  of  November,  A.  D.  1894. 

[L.  8.]  Geo.  W.  Smith,  Secretary  of  State. 

The  State  of  Texas,  County  of  Brazoria: 

I,  E.  D.  Dorchester,  secretary  of  the  Brazos  River  Channel  and  Dock  Company,  do 
hereby  certify  that  the  above  and  foregoing  copies  of  the  charter  and  amendment  to 
charter  of  the  Brazos  River  Channel  and  Dock  Company  are  true  and  oorxeot  eopiei 
of  the  said  charter  and  amendment  thereto. 

£.  D.   DORCHESrER, 

Secretary  Brazos  Miver  Channel  and  Dock  Coiapai^. 
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TsK  State  of  Texas,  County  of  BroMoria: 

Before  me,  the  undersigned  authority,  on  this  day  personally  appeared  E.  D.  Dor- 
chester, secretary  of  the  Brazos  River  Channel  and  Dock  Company,  personally  known 
to  me  to  be  the  person  whose  name  is  subscribed  to  the  foregoing  instrument  as  sec- 
retary of  the  said  Brazos  River  Channel  and  Dock  Coiftpany,  who,  after  being  by  me 
daly  sworn,  on  oath  deposes  and  says  that  the  above  and  foregoing  copies  of  the  char- 
ter and  amendment  to  charter  of  the  Brazos  River  Channel  and  Dock  Company  are 
trae  and  correct  copies  of  the  said  charter  and  amendment  thereto. 

E.  D.  Dorchester. 
Subscribed  and  sworn  to  before  me  this  2d  day  of  February,  A.  D.  1897. 

[SEAL.]  THOS.   E.  DOUTHIT, 

Notary  PubliOf  Brazoria  County,  Tox. 


Appendix  K. 

AK  ACT  to  incorporate  the  Texas  Land  and  Immigration  Oompany. 

SxcmoK  1.  Be  it  enacted  ly  the  legielature  ofihe  8taU  of  Texae,  That  T.  B.  Revnolds, 
Thomas  Kearney,  W.  W.  Phelps,  and  Ira  U.  Evans,  and  their  associates^  be,  and 
they  are  hereby,  incorporated  and  declared  to  be  a  body  corporate  and  politic,  under 
the  name  of  the  Texas  Land  and  Immigration  Company,  and  ander  such  name  may 
transfer  their  rights  by  succession,  and  shall  be  persons  in  law  canable  of  suing  and 
being  sued,  impleading  and  being  impleaded,  and  that  they  and  tneir  snocessors,  by 
the  same  name  and  style,  shall  oe  in  law  capable  of  holding  and  conveying  any 
estate,  real,  personal,  or  mixed,  and  doing  and  performing  all  things  necessary  for 
the  business  of  said  oompany,  and  not  contrary  to  the  constitution  and  laws  of  this 
State.  Said  company  snail  have  a  corporate  seal,  with  such  device  as  they  may 
select. 

Sbo.  2.  That  the  objects  of  said  company  are  declared  to  be  to  promote  immigra- 
tion to  Texas,  te  facilitate  the  sale  and  purchase  and  the  settlement  of  lands  by 
immigration,  and  to  introduce  laborers,  skilled  operators,  and  capital  into  the  State. 

Seo.  8.  That  the  capital  stock  of  said  oompany  shall  be  one  million  of  dollars, 
divided  into  shares  of  one  hundred  dollars  each,  and  the  said  oompany  may  com- 
mence operations  with  all  the  powers  and  penalties  of  this  act  whenever  fifty 
thousand  dollars  of  the  capital  stock  shall  have  been  subscribed. 

Sec.  4.  That  the  management  of  the  affairs  of  said  company  shall  be  conducted  by 
a  board  of  directors,  and  under  such  rules  and  regulations  as  the  stockholders  may 
determine  at  their  first  regular  meeting;  and  the  organization  of  said  company  and 
appointment  of  officers  shall  take  place  at  such  meeting. 

Sec.  5.  That  the  company  may  dissolve  by  a  vote  of  two-thirds  of  the  issued  stock, 
in  which  event,  after  the  payment  of  all  outstanding  obligations,  the  land  and  other 
possessions  held  by  the  oompany  shall  be  sold  at  public  auction,  to  be  paid  for  in  out- 
standing shares  of  the  capital  stock  of  the  company  nntU  all  such  outstanding  shares 
shall  have  been  redeemeG;  and  if  not  sooner  dissolved  its  rights  and  franchises  shaJl 
empire  by  limitation  in  thirty  (30)  years. 

8eo.  6.  That  a  minority  of  the  board  of  directors  of  said  oompany  shaU  have  power 
to  pass  all  necessary  regmations,  ordinances,  and  by-laws  for  the  regulation  and  gov- 
ernment of  said  company  in  its  business  and  contracts  as  are  not  in  contravention 
of  the  constituion  and  laws  of  this  State. 

Sec.  7.  That  this  act  shall  take  effect  and  be  in  force  from  and  after  its  passage. 

Approved  October  24th,  1871. 

The  State  of  Texas,  Department  of  State. 

I,  Geo.  W.  Smith,  secretary  of  state  of  the  State  of  Texas,  do  hereby  certify  that 
the  within  and  foregoing  is  a  true  copv  of  an  act  of  the  legislature  of  the  State  of 
Texas  entitled  as  follows,  with  date  of  approval:  ''An  act  to  incorporate  the  Texas 
Land  and  Immigration  Company^  approved  October  24, 1871«"  the  original  enrolled 
bill  of  said  act  being  now  on  file  m  this  department. 

Witness  my  officii  signature  and  the  seal  of  Stato  affixed  at  the  city  of  Austin  this 
the  22d  day  of  June,  A.  D.  1891. 

[SEAL.]  Geo.  W.  Smith,  Secretary  of  State. 

I,  E.  D.  Dorohestor,  secretary  of  the  Texas  Land  and  Immigration  Company,  do 
hereby  certify  that  the  above  and  foregoing  is  a  true  copy  of  the  charter  of  tne  Tea 
Land  and  Immigration  Company. 

E.  D.  DOBCHBSTEB, 

Secretary  Texae  Land  and  Immiyration  Company. 
BWG  97 ^117 
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The  State  of  Texas,  County  of  Brazoria: 

Before  me,  the  undersigned  autliorityi  on  this  day  personally  appealed  £.  D.  Tkt 
Chester,  secretary  of  the  Texas  Land  and  Immigration  Company,  personally  knovi 
to  me  to  be  the  person  whose  name  is  sabscribed  to  the  foregoing  instrament  ae  k;: 
secretary  of  the  said  Texas  Lknd  and  Immigration  Company,  ^rho,  after  being  bj 
me  duly  sworn,  on  oath  deposes  and  says  that  the  abore  and  foregoing  copy  of  Ibr 
charter  of  the  Texas  Land  and  Immigration  Company  is  a  trae  and  correct  copr  «i 
snch  charter,  and  that  he  signed  the  al^Ye  certificate  as  secretary  of  aaid  Texas  Lu^' 
and  Immigration  Company. 

£.    D.   DOKCHESIU. 

Sworn  to  and  subscribed  before  me  this  2d  day  of  February,  A.  D.  1897. 

[SEAI..]  THOS.    £.   DOUTHIT, 

Notary  Public  Brazoria  Cavati,  To. 
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CHARTER  OF  THE  VBLASCO  TSRMIKAL  RAILWAY  COMPAJrT. 

Be  it  known  that  we,  the  undersigned,  Abner  Taylor,  W.  M.  D.  Lee,  J.  M.  Fei^- 
sou,  E.  J.  Wilson,  Gustav  Wilke,  G.  W.  Angle,  F.  W.  Vaughn,  W.  W.  AnderaoB,L£ 
Deger,  and  Frank  Caldwell,  subscribers  in  good  faith  to  the  capital  stock  of  ^ 
contemplated  railway  herein  named,  do  hereby,  in  accordance  with  the  1«vb« 
the  State  of  Texas,  adopt  and  subscribe  the  following  articles  of  incoiporation: 

Article  I. 

B 

The  name  of  the  corporation  shall  be  '*  The  Velasco  Terminal  Railway  Coibp«o.^' 

Article  II. 

This  corporation  is  formed  for  the  purpose  of  constructing,  equipping,  owning;  i^i. 
operating  a  railroad  with  all  necessary  side  tracks,  switches,  turn-outs,  tnrDt>I>i^ 
etc.,  with  suitable  telegraph  lines  from  a  point  in  the  county  of  Brazoria,  Xextfi  o^ 
the  east  bank  of  the  Brazos  Eiyer,  in  Velasco,  about  three  or  three  and  a  half  idu^ 
above  the  mouth  of  said  river,  through  the  couuty  of  Brazoria  and  into  the  coob^ 
of  Fort  Bend,-Texa8,  to  Areola  Junction,  in  all  making  about  forty  miles  of  railTftj- 

Article  III. 

The  principal  oflSoe  of  this  corporation  shall  be  established  and  maintsin^^  ^^ 
Velasco,  Brazoria  County,  Texas,  situated  about  three  or  three  and  a  half  inii^ 
above  the  mouth  of  the  Brazos  River. 

Article  IV. 

The  existence  of  this  corporation  shall  date  from  the  filing  of  the  articles  of  i8»'' 
^oration  in  the  office  of  the  secretary  of  state  for  the  State  of  Texae,  and  shall  eiBj 
for  the  period  of  fifty  years  from  that  date,  with  right  of  renewal,  «•  pww» 
by  law. 

Article  V. 

The  amount  of  the  capital  stock  of  this  corporation  shall  be  ($900,000)  six  boo- 
dred  thousand  dollars. 

Article  VI. 

The  places  of  residence  of  the  several  subscribers  hereto  are  as  follows:  Abuff 
Taylor,  Chicago,  Illinois;  W.  M.  D.  Lee,  Leavenworth,  Kansas;  J.  M.  FsrgnsJJI. 
"     "  -  -  -  '  ChicftWjUiJ- 

,.^,  Texas;  ".  "• 
,  ,  Caldwell,  Veli«» 

Texas. 

Article  VII. 

The  corporation  hereby  created,  and  its  successors,  shall  be  forever  subject  to  aH 
the  changes,  rules^  and  regulations  that  may  be  prescribed  by  the  laws  of  Textf* 
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Articlk  VIII. 

The  board  of  directors  of  this  corporation  shall  consist  of  seven  members,  and 
£.  J.  Wilson,  G.  W.  Angle,  Gastav  Wilke,  Frank  Caldwell,  Abner  Taylor,  Lewis  R. 
nryan,  a  resident  citizen  of  Brazoria  County,  Texas,  and  £.  S.  Dreyer,  of  Chicago, 
Illinois,  all  of  whom  are  subscribers  to  stock  in  said  company,  shall  be  members  and 
oonstitate  the  ftrst  board  of  directors  of  said  coiporation ;  and  the  government  of 
this  corporation  and  the  mana>ffement  of  its  affairs  shall  be  vested  m  the  board  of 
directors,  provided  that  the  saia  board  of  directors  may.  whenever  it  shall  be  deemed 
best,  elect  from  their  number  an  executive  committee  ox  three  members  of  whom  the 
president  of  said  board  of  directors  shall  be  one,  in  which  said  committee  shall  be 
vested  the  government  of  this  corporation  and  the  management  of  its  affairs  during 
the  intervals  between  the  meetings  of  the  board  of  directors. 

Abticlb  IX. 

The  oapital  stock  of  this  corporation  shall  be  divided  into  (6,000)  six  thousand 
•huee  of  the  par  value  of  (#100)  one  hundred  dollars  each. 

Abner  Taylor. 
W.  M.  D.  Lee. 
J.  M.  Ferguson. 

E.  J.  Wilson. 

GUSTAV  WiLKE. 

G.  W.  Angle. 

F.  W.  Vaughan. 

W.  W.  ANDEliSON. 

L.  £.  Deger. 
Frank  Caldwell. 

The  State  of  Texas,  dmnfjf  of  Brazoria: 

Before  me,  8.  M.  Jack,  Justice  of  the  peace  and  ex  officio  a  notary  public  in  and  for 
the  county  and  State  aforesaid,  on  this  day  personally  appeared  Abner  Taylor,  W. 
M.  D.  Lee,  J.  M.  Ferguson,  E.J.  Wilson,  Gustav  Wilke,  G.  W. Anrfe, F. W.  Vaughan, 
W.  W.  Anderson,  L.  £.  Deger,  and  Frank  Caldwell,  each  and  all  Known  to  me  to  be 
the  persons  whose  names  are  signed  to  the  foregoing  instrument,  and  acknowledged 
to  me  that  they  executed  the  same  for  the  purposes  and  considerations  therein 
expressed. 

Given  under  my  hand  and  seal  of  office  at  QuintAna  this  27th  day  of  July,  A.  D. 
1891. 

S.  M.  Jack. 
Ju9iice  of  the  Peace  amd  ex  officio  Kotary  Puhlie,  Brazoria  County,  Tex, 

The  State  of  Texas,  County  of  Brazoria: 

Before  me,  the  undersigned  authority,  personally  appeared  Abner  Taylor,  Gustav 
Wilke,  and  G.  W.  Angle,  who,  after  beine  by  me  diuy  sworn,  on  oath  depose  and 
say  that  an  amount  of  the  capital  stock  of  the  Velasco  Terminal  Railway  Company 
equal  to  one  thousand  dollars  (#1,000)  for  every  mile  of  railway  embraced  in  and 
authorized  by  the  charter  or  articles  of  incorporation  of  said  company  has  been  in 
good  faith  subscribed,  and  that  (5)  five  per  centum  of  said  amount  so  subscribed  has 
been  actually  paid  to  the  directors  of  said  company. 

Abner  Taylor. 

Gustav  Wilke. 

G.  W.  Angle. 

Snhioribed  and  sworn  to  before  me  this  27th  day  of  July,  A.  D.  1891. 

S.  M.  Jack, 
Justice  of  the  Peace,  Brazoria  County,  Tex, 

Austin,  July  99, 1891. 

I  herebv  certifv  that  I  have  carefblly  examined  the  articles  of  incorporation  of  the 
Velasco  Terminal  Railway  Company  and  find  the  same  to  be  in  accordance  with  title 
84,  Chapter  I,  of  the  Revised  Statutes,  and  the  act  approved  April  8, 1889,  amendatory 
thereof,  and  not  in  conflict  with  the  laws  of  the  United  States  or  of  this  State. 

[seal.]  C.  a.  Culbkkson,  Attomey-Geiwal. 

State  of  Texas,  Department  of  State. 

I,  George  W.  Smith,  secretary  of  state  of  the  State  of  Texas,  do  hereby  certify  that 
the  foregoing  original  charter  of  the  Yelasco  Terminal  Railway  Company  was  filed 
for  record  in  this  department  July  29, 1891,  and  the  same,  with  endorsements  thereon, 
is  now  of  record  on  pages  84  to  36,  Book  D,  of  railroad  charters. 
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Witness  my  official  sigDatore  and  the  seal  of  State  affixed  at  the  oityof  Anfitinti- 
30th  day  of  July  A.  D.  1891. 
[SEAL.]  Gbo.  W.  Smith,  Seoretanf  of  Stait. 

AMENDMENT    OV    THE    ARTICLES    OF    INCORPORATIOK    OV   THK    V£I^6CO   TEJOOSiL 

RAILWAY  COMPANY. 

Be  it  known  that  in  aoooidance  with  the  provisions  of  the  laws  of  the  Stoted 
Texas  authorizing  any  railroad  corporation  heretofore  organized  and  now  existii,' 
by  virtue  of  articles  of  incorporation  heretofore  filed  in  the  office  of  the  seCTetfiy 
of  state  of  the  State  of  Texas,  duly  certified  as  examined  and  approved  by  tb; 
attorney-general  of  said  State,  does  hereby  and  by  these  presents  and  br  tLi- 
amendment  in  writing,  signed  by  the  president  and  board  of  directors  of  said  goi- 
poration,  amend  its  articles  or  act  of  inoorporation  so  as  to  add  thereto  the  foUoviii 
clause  or  section,  to  wit : 

It  is  the  purpose  and  intention  of  this  corporation  to  oonstraot,  own,  maintaif 
and  operate  a  branch  line  of  raUway  from  its  main  line  at  Angleton,  in  Bnzorii 
County,  Texas,  to  Alvin,  in  Brazoria  County,  Texas,  a  distance  of  about  21  miles. 

The  object  of  this  amendment  to  charter  of  said  Velasco  Terminal  Railway  Cob- 
pany  is  to  project  and  provide  for  the  locating,  constructing,  ow^in^,  maintaioiai- 
and  operating  a  branch  line  from  its  said  main  line  at  Angleton  to  said  town  of 
Alvin,  in  Brazoria  County.  Said  line  will  run  in  a  northeasterly  direction  from  si- 
station  known  as  Angleton  to  said  town  of  Alvin,  and  it  is  not  the  purpose  of  tiii^ 
amendment  to  change  the  charter  of  this  corporation  in  any  other  manner  tbsD  b; 
adding  thereto  the  clause  or  section  above  set  forth  in  this  amendment. 

It  is  also  the  purpose  of  this  corporation  to  construct,  own,  and  operate  snci 
necessary  telepcraph  lines  along  the  line  of  railway  of  this  company  constructed  or  to 
be  constructed  as  may  be  necessai^  for  the  business  and  purposes  of  thiscorponticfi. 

In  witness  whereof  the  said  corporation,  the  Velasco  Terminal  Railway  Comply, 
has  caused  this  writing  to  be  signed  by  its  president  and  board  of  directors  of  ^ 
corporation,  and  attested  by  its  secretary  under  the  seal  of  said  corporatioii,  tai 
nineteenth  of  June,  A.  D.  1893. 

C.  B.  Farwell,  Preiideni, 
Abnbb  Taylor,  Director, 
W.  M.  D.  Lkk,  Dirwtor. 
G.  W.  Anqlb,  Director, 
Eugene  J.  Wilson,  Director, 
F.  Caldwell,  Director, 

[SEAL.]  Lewis  fi.  Bryan,  Secretary  and  Dire(^' 

State  op  Illinois,  County  of  CooJc : 

Before  me,  Charles  F.  Harding,  a  notary  public  in  and  for  county  of  Coot,  ifi  *« 
State  of  Illinois,  on  this  day  personally  appeared  C.  B.  Farwell,  the  presideDtw 
the  Velasco  Terminal  Railway  Company,  known  to  me  to  be  the  person  whose  dmj 
is  subscribed  to  the  foregoinc  instrument;  and  acknowledged  to  me  t*****'®^*^^! 
the  same  for  the  purposes  and  consideration  therein  expressed  for  and  in  ^^^^^~f^.i 
Velasco  Terminal  Railway  Company ;  and  said  C.  B.  Farwell,  as  such  president  ol»» 
company,  acknowledged  such  instrument  to  be  the  act  and  deed  of  the  ^^ '^^?^^ 
tion,  the  Velasco  Terminal  Railway  Comjsany,  and  he  further  wy^nowledg^  i^ 
instrument  to  be  an  amendment  to  the  articles  of  incorporation  of  the  said  ^®*^ 
Terminal  Railway  Company,  and  that  he  signed  same  as  president  of  said  corpor^oit 
Given  under  my  hand  and  seal  of  office  this  nineteenth  day  of  June,  A.  V.  lo!»- 
[SEAL.]  Charles  F.  Harding,  Notam  P^^ 

State  of  Illinois,  County  of  Cook: 

Before  me,  Charles  F.  Harding,  a  notary  public  within  and  for  the  oonn*y  <*^^^ 
in  the  State  of  Dlinois,  personiQly  appeared  Abner  Taylor,  known  to  me  *^jv^^ 
person  whose  name  is  subscribed  to  the  foregoing  instrument,  and  acknovlfldggg 


me  that  he  executed  the  samd  for' the  purposes  and  considerations  therein  ®^. "v^f 
and  further  acknowledged  said  instrument  to  be  an  amendment  to  the  ^^^^ 
incorporation  of  the  Valasoo  Terminal  Railway  Companv,  and  that  he  Biga^ 
same  as  such  as  a  member  of  the  board  of  directors  of  said  company. 
Given  under  my  hand  and  seal  of  office  this  19th  day  of  June,  A.  D.  1893. 

[SEAL.]  Charles  F.  Hardiko,  Notorti  i^**" 

The  State  of  Texas,  County  of  Bratforia: 

Before  me,  F.  W.  Vaughan,  a  notary  public  within  and  for  the  county  of  Br»zo^^^ 
in  the  State  of  Texas,  personally  appeared  W.  M.  D.  Lee,  known  to  me  ^J^y^ 
person  whose  name  is  subscribed  to  the  foregoing  instrument,  and  tkcknoin^^S^ 
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me  tbat  he  executed  the  same  for  the  pniposes  and  consideration  therein  expressed, 
and  farther  acknowledged  said  instrument  to  be  an  amendment  to  the  articles  of 
incorporation  of  the  Velasco  Terminal  Railway  Company,  and  that  he  signed  the 
same  as  such  a  member  of  the  board  of  directors  of  said  company. 

Qlven  under  my  hand  and  seal  of  office  this  23d  day  of  June,  A.  D.  1893. 

F.  W.  Vaughan, 
Notary  Public,  Braearia  County,  Tex, 

Thr  State  of  Texas,  Co^mty  of  Brazoria: 

Before  me,  F.  W.  Yaughan,  a  notary  pablic  within  and  for  the  county  of  Brazoria, 
in  the  State  aforesaid,  personally  appeared  Eugene  J.  Wilson,  F.  Caldwell,  G.  W. 
Anp^le,  and  Lewis  R.  Br^'an,  known  to  me  to  be  the  persons  whose  names  are  sub- 
scribed to  the  foregoing  instrnraent,  and  also  known  to  me  to  be  resident  citizens  of 
the  State  of  Texas,  and  severally  acknowledged  to  me  that  they  executed  the  same  for 
the  purposes  and  consideration  therein  expressed,  and  farther  acknowledged  said 
instrument  to  be  an  amendment  to  the  articles  of  incorporation  of  the  Velasco  Ter- 
minal Railway  Company,  and  that  they  severally  signed  the  same  as  such  as  mem- 
bers of  the  board  of  directors  of  said  company. 

Given  under  my  hand  and  seal  of  office  this  23d  day  of  June,  A.  D.  1898. 

[SBAii.]  F.  W,  Vaughak, 

Notary  Puhlio,  Brazoria  County,  Tex. 

Thk  State  of  Texas,  County  of  Brazoria : 

Before  me,  F.  W.  Vaughan,  a  notary  public  in  and  for  the  county  of  Brazoria  and 
State  of  Texas,  on  this  day  personally  appeared  Lewis  R.  Bryan,  the  secretary  of 
the  Velasco  Terminal  Railway  Company,  known  to  me  to  be  the  person  whose  name 
is  subscribed  to  the  foregoing  instrument,  and  acknowledged  to  me  that  he  executed 
the  same  for  the  purposes  and  consideration  therein  expressed  for  and  in  behalf  of 
the  Velasco  Terminal  Railway  Company,  and  said  Lewis  B.  Bryan,  as  such  secre- 
tary of  said  company,  acknowledged  such  instrument  to  be  the  act  and  deed  of  said 
corporation,  the  Velasco  Terminal  Railway  Company,  and  he  further  acknowledged 
said  instrument  to  be  an  amendment  to  the  articles  of  incorporation  of  the  said 
Velasco  Terminal  Railway  Company,  and  that  he  signed  same  as  secretary  of  said 
company. 

Given  under  my  hand  this  23d  day  of  June,  A.  D.  1893. 

[seal.]  F,  W.  Vaughan, 

Notary  Puhlio,  Brazoria  County,  Tex, 

The  State  of  Texas,  County  of  Brazoria: 

Before  me,  the  undersigned  authority,  personally  appeared  Lewis  R.  Bryan,  F. 
Caldwell,  W.  M.  D.  Lee,  directors  of  Velasco  Terminal  Railway,  who,  after  being  by 
me  duly  sworn,  on  oath  depose  and  say,  that  an  amount  of  the  capital  stock  of  the 
Velasco  Terminal  Railway  Company  equal  to  one  thousand  dollars  ($1,000)  for  every 
mile  of  railway  embraced  in  and  authorized  by  the  charter  and  amendment  thereto 
or  articles  of  incorporation  of  said  company  has  been  in  good  faith  subscribed,  and 
that  (5)  five  per  centum  of  said  amount  so  subscribed  has  been  actually  paid  to  the 
directors  of  said  company. 

Lewis  R.  Bryan. 

P.  Caldweix. 

W.  M.  D.  Lkb. 

Subscribed  and  sworn  to  before  me  this  26th  day  of  June,  A.  D.  1893. 

F.  W.  Vaughan, 
[8BAL.]  ^  Notary  Puhlio,  Brazoria  County,  Tex. 

Attorney-General's  Office, 

Austin,  June  24, 189S. 

I  hereby  certify  that  I  have  carefully  examined  the  amendment  to  the  articles  of 
incorporation  of  the  Vehksco  Terminal  Railway  Company,  and  find  the  same  to  be 
in  accordance  with  the  provisions  of  chapter  2,  title  84,  of  the  revised  statutes  of 
Texas  as  amended  by  chapter  105  of  the  general  laws  of  1891,  and  not  in  conflict 
with  the  laws  of  the  United  States  or  of  tnis  State. 

It  is  not  intended  by  the  foregoing  approval  of  the  amendment  to  the  charter  of 
this  company  to  authorize  it  to  construct  a  telegraph  line  and  charge  tolls  thereon, 
bnt  said  telegraph  line  is  limited  strictly  to  the  purposes  of  the  railway  company 
itself. 

Nor  is  said  approval  intended  to  dispense  with  the  affidavit  required  by  article 
4103  of  the  Revised  Statutes,  which  ought  to  be  complied  with  before  said  articles 
are  filed. 

C.  A.  Culberson,  Attorney 'General, 
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State  ov  Texas,  DepartmmU  of  Slak. 

If  Geo.  W.  Smith,  secretary  of  state  of  the  State  of  Texas,  do  hereby  owltfy  tioi 
the  foregoing  amendment  to  charter  of  the  Velasoo  Terminal  Railway  Companrw 
filed  for  record  in  this  department  on  Jane  26th,  A.  D.  1893,  and  the  same,  witi 
endorsements  thereon,  is  now  of  record  on  pages  368  to  371,  Book  X>  of  railroad  dis- 
ters. 

Witness  my  official  signature  and  the  seal  of  State  affixed,  at  the  city  of  Anssis. 
this  27th  day  of  June,  A.  D.  1893. 
[SEAL.]  Geo.  W.  Smith,  Seeretarf  of  Stak. 

I,  E.  D.  Dorchester,  do  hereby  certify  that  I  am  secretary  of  the  Velasco  TenniBL 
Railway  Company,  and  that  the  above  and  foregoing  copies  of  the  charter  of  tt( 
said  Velasco  Terminal  Railway  Company  and  of  amendment  to  said  charter  atetne 
and  correct  copies  of  said  charter  and  amendment. 

E.  D.  Dorchester, 
Secretary  VeUuco  Terminal  Bailwajf  Com^s 

The  State  of  Texas,  County  of  Bragoria : 

Before  me,  the  undersigned  authority,  on  this  day  personally  appeared  £.  D- 
Dorchester,  secretary  of  the  Velasco  Terminal  Railway  Company,  personally  ImovB 
to  me  to  be  the  person  whose  name  is  subscribed  to  the  foregoing  instrument  S6  i0^ 
retary  of  said  Velasco  Terminal  Railway  Company,  who  after  being  by  me  duly  swoR^ 
on  oath  deposes  and  says  that  the  above  and  foregoing  copies  of  the  charter  of  \lt 
Velasco  Terminal  Railway  Company  and  of  amen£nent  thereto  are  true  and  coma 
copies  of  the  said  instruments. 

E.  D.  DOBCHESTIB. 

Subscribed  and  sworn  to  before  me  this  second  day  of  February,  A.  D.  1897. 
[seal.]  Thos.  E.  DouTHrr, 

Notary  PubUo,  Brasoria  dnmty,  Jii^ 
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letter  or  MR.  A.  B08GHKE,  GENERAL  MANAGER  OF  THE   TEXAS  GOA5T  CAMAl 

COMPANY. 

San  Antonio,  Tkx.,  January  2, 1^- 
Gentlemen  :  I  have  the  honor  to  send  you  inclosed  an  address  to  the  membtfo  of 
the  Velasco  syndicate  in  which  I  point  out  a  number  of  advantages  which  the  hsrbor 
will  give  to  commerce  and  benefits  to  the  public  at  large.    I  abo  point  out  tbsi  u 
the  coast  oanal  between  the  Sabine  Harbor  and  the  Rio  Qrande  is  construeied^ 
will  make  Matagorda  Bay  a  tidal  reservoir  to  maintain  the  depth  of  25  feet  at  v 
entrance  of  the  Brazos  River  by  the  tidal  scour  reenforcing  the  river  flow. 
I  hope  you  may  find  in  the  inclosed  address  useful  information. 
Most  respectfully,  yours, 

A.   BOSGHIE 

The  Hon.  Messrs.  Robert,  Moore,  and  Forney, 

United  States  Commieeionere  on  Velasoo  Harbor,  Velasoo,  Tea^ 


address  of  MR.  A.  B08CHKE,  GENERAL  MANAGER  OF  THE  TEXAS  COAST  CANAL  COHf- 
PANY,  TO  THE  BOARD  OF  DIRECTORS  OF  THE  BRAZOS  RIVER  CHANNXI.  AKP  1^ 
COMPANY. 

To  the  President  and  Board  of  Directors  of  the  Btomos  Bioer  Channel  and  Doek  Cmp'f^ 

Velasoo f  Tex»: 

The  Texas  Coast  Canal  Company,  duly  incorporated  under  the  laws  of  theStftte 
of  Texas,  is  about  to  establish  inland  navigation  for  stern-wheel  ste&men  to  pff 
between  the  Rio  Grande  and  Brazos  rivers,  moving  freight  by  means  of  hsr^^ 
tow  at  very  low  freight  charges.  This  will  result  in  furnishing  an  important  trsffi^ 
of  which  your  harbor  will  be  the  terminal  for  shipment,  and  the  city  of  Velaaco  ^ 
become  the  distributing  point  for  the  supply  in  the  near  future  for  a  large  and  tbn^* 
ing  farming  population  and  numerous  towns  now  existing  and  necessarily  increasio^ 
in  number.  The  Texas  Coast  Canal  Company  proposes  to  begin  this  work  bf  co^ 
strncting  a  canal  from  the  Brazos  River,  at  or  near  Quintan  a,  and  out  a  chaimeU^ 
feet  wide  on  the  bottom,  with  proper  slopes,  and  6  feet  deep  at  low  water  to  Mft^ 
gorda  Bay,  intersecting  the  San  Bernard  and  the  Caney  rivers  at  points  where  tW 
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are  navigable,  thereby  insuring  at  an  early  day  traffic  to  year  harbor  and  giving 
transportation  to  the  productions  of  the  soil  and  timber  at  a  low  rate  of  freight  to  a 
large  soope  of  country  already  under  cultivation^  but  much  impeded  for  further 
development  by  want  of  transportation  facilities. 

The  work  thence  will  be  continued  by  removinff  by  means  of  dredging  such  reefs, 
bars,  and  shallow  places  to  give  a  like  depth  and  width  of  channel  as  above  stated 
for  the  entire  distance  to  tne  Rio  Grande,  resulting  in  like  benefits  to  all  the  lands 
bordering  on  the  connecting  lagunaa  and  bays  and  their  navigable  tributary  rivers, 
amounting  to  an  estimated  average  of  about  four  and  one-half  millions  of  acres. 

The  magnitude  of  the  results  of  this  enterprise  can  hardly  be  overestimated,  as 
it  will  make  it  possible  to  bring  under  cultivation  millions  of  acres  of  the  most  fer- 
tile lands,  favored  by  an  ideal  climate  and.  to  a  great  extent,  having  a  subirrigated 
soil,  which  insures  crops  independent  of  tne  seasons  of  rainfall,  to  erow  abundant 
high-priced  productions  of  the  farm,  orchard,  and  vineyard,  when  cheap  and  rapid 
transportation  is  provided  for  these  manifold  and  abundant  crops  to  the  best  markets 
at  home  or  abroad. 

The  productive  value  of  the  coast  lands  is  not  generally  known,  but  has  been  dem- 
onstrated by  several  settlements  between  the  iBo  Grande  and  Brazos  rivers,  where 
sea-island  cotton,  all  plants  for  textile  fabrics  now  snocessfuUy  grown  in  Florida, 
sugar  eane,  a  superior  quality  of  Habana  tobacco,  all  varieties  of  fruits,  the  grapci 
early  and  late  vegetables  are  growing  to  perfection,  and  are  all  high-priced  produc- 
tions, which,  when  cheap  and  quick  transportation  is  afforded  to  ine  millions  of 
acres,  they  will  develop  new  weiJth  from  wnich  you  will  reap  great  benefits. 

The  immense  areas  of  lagunaa  and  bays  between  the  Rio  Grande  and  the  Brazos 
rivers,  teeming  with  food-nsh  and  unequaled  anywhere  in  extent  of  delicious  oyster 
beds,  will  become  accessible  by  means  of  the  coast  canal  by  quick  and  cheap  trans- 
portation to  Velasco,  and  make  it  the  greatest  fish  and  oyster  market  in  the  United 
States. 

The  benefits  your  city  and  harbor  will  receive  from  the  development  of  these  new 
resonroes  of  wealth  will  be  in  proportion  to  the  fostering  care  of  the  enterprise  yoa 
may  g^ve  us. 

The  early  realization  of  the  foregoing  can  only  be  obtained  by  a  carefully  matured 
plan  upon  sound  business  and  financial  operations;  and,  as  you  are  a  vitally  inter- 
ested party,  I  ask  your  cooperation  and  advice  in  maturing  the  same  to  a  success- 
ful end. 

In  a  careful  review  of  the  entire  field  of  this  enterprise  there  are  a  number  of  ele- 
ments bearing  upon  its  successful  accomplishment,  which  I  respectfully  present  to 
you  for  consicteration. 

The  proposition  to  accomplish  inland  navigation  jfrom  the  Mississippi  to  the  Rio 
Grande  has  been  a  subject  of  consideration  of  many  farseeing  minus  and  of  our 
National  Government,  which  had  this  measure  investigated  in  1873  by  an  elaborate 
survey  to  determine  its  practicability  and  its  cost,  and  its  bearing  on  the  commercial 
development  of  the  country,  and  its  advantage  as  a  strategic  measure  to  move  troops 
and  supplies  in  case  of  war,  without  the  expensive  protection  of  the  Navy  upon  the 
Gulf. 

This  measure  of  such  great  national  and  commercial  importance  has  been  delayed 
for  the  following  reasons: 

No  special  efi'orts  were  made  by  individuals  or  corporations  because  the  time  had 
not  yet  arrived  in  the  development  of  the  coast  country  when  urgent  necessity 
demanded  action,  and  the  results  of  the  investigation  of  the  National  Government, 
although  showing  its  practicability,  it  also  showed  its  disproportion al  expenditure 
required  to  a  yet  undeveloped  country  and  commerce,  or  of  war  measures.  Since 
then,  up  to  date,  four  important  factors  have  evolved,  which  have  overcome  the  dif- 
ficulties in  the  way  and  demand  the  immediate  undertaking  of  this  work. 

First.  Progress,  by  mechanical  ingenuity  to  improve  machinery  by  which  the  cost 
of  the  excavation  of  material  to  construct  the  canal  or  channels  has  been  reduced  to 
one-twelfth  of  the  estimates  of  the  cost  by  the  United  States  engineers — that  is,  from 
60  cents  to  5  cents  per  cubic  yard,  and  the  tenth  length  of  time  required  to  aecom- 
plish  the  construction. 

Second.  The  coast  lands  were  occupied  and  cultivated  by  few  people,  producing 
not  sufficient  traffic  to  demand  a  thorough  water  transportation  organization.  This 
condition  has  undergone  a  wonderful  change.  The  march  of  emigration  has  set 
southward  and  the  necessity  has  arisen  to  provide  in  advance  for  the  facilities  of 
transportation  for  the  coming  population,  and  in  consequence  the  holders  of  large 
estates  are  now  ready  and  willing  to  sell  their  lands  in  subdivisions  who,  ten  yearn 
ago.  would  have  refused  to  sell. 

Tnird.  By  the  natural  law  of  development,  railroads  have  opened  access  to  the 
ooart,  and  by  foresight  of  private  enterprise  and  the  assistance  of  our  National  Gov* 
emment,  harbor  facilities  nave  been  provided  to  enable  the  present  and  coming  pn^ 
dnoer  of  wealth  to  send  it  to  the  best  market  at  home  or  abroad. 
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Fourth.  Up  nntil  now  there  has  nobody  oome  forward  willing  and  competent  ta 
undertake  the  task  to  organize  such  an  enterprise  and  posh  it  to  a  snccessful  eod. 
which,  however,  the  Texas  Coast  Canal  Company  has,  can,  and  will  do  now  withT<Bi 
assistance,  for  these  reasons :  The  three  promoters  have  carefully  digested  the  plu. 
and  met  all  legal  requirements  of  organization,  and  hold  the  capital  stock  yirtoallT 
unimpaired,  and  are  readv  and  willing  to  transfer  its  management  to  those  who  u( 
vitally  interested  to  see  this  meritorious  enterprise  started  and  will  furnish  the  letft 
amount  of  money  necessary  to  successfully  inaugurate  the  work  and  to  bring  ittoi 
stage  where  it  has  a  visible  and  tangible  existence  and  is  not  a  problem  talked  tboat: 
when  we  are  confident  that  ample  capital  can  be  secured  at  home  or  abroad  to  briiif 
the  work  to  a  successfol  end  by  wise  and  economical  administration.  As  caatioss 
business  men  we  must  review  all  the  phases  bearing  on  the  enterprise. 

First,  The  practicability,  from  an  engineering  point,  has  been  carefully  stndiic 
by  me,  and,  as  above  stated,  is  indorsed  after  surveys,  estimates,  and  report  of  tbf 
l&tea  States  Engineer  Department.  However,  the  execution  of  such  work  u  in  i 
great  measure  depending  on  its  success  upon  the  knowledge,  oxperienoe  of  lib 
works,  and  administrative  ability  of  the  person  in  charge  and  the  application  as^ 
use  of  effective  machinery.  As  the  work  at  present  has  been  intrusted  to  me,  m 
general  manager,  I  am  unavoidably  compelled  to  speak  of  myself. 

Fitted  by  education  and  serving  under  such  distinguished  officers,  in  the  capKitj 
of  United  States  assistant  engineer,  as  Qeneral  Totten  and  General  HnmphrejB,  bo(^ 
Chief  of  Engineers  of  the  United  iStates  Army;  Professor  Bache,  suporintendenti^ 
the  United  States  Coast  Survey ;  Qeneral  Foster,  General  Alexander,  Colonel  Mendell. 
Colonel  Stuart,  Captain  Pay  son,  and  Major  Heuer^  all  of  the  United  States  £Dgiii«r 
Corps,  I  have  been  employed  under  their  orders  in  the  improvement  of  K^w  Tort 
Haroor,  Boston  Harbor,  and  numerous  smaller  harbors  on  the  Atlantic  Coast;  Sffi  | 
Francisco  Harbor,  Sacramento  and  San  Joaquin  rivers,  San  Pedro  and  HninWt 
Bar  Harbor  on  the  Pacific  Coast.  I  gained,  in  the  course  of  forty  years'  seiriee, 
much  varied  and  valuable  experience,  and  I  believe  that  I  am  especially  fitted  to 
conduct  the  work  in  hand  Judiciously  and  economically,  more  so  for  the  reason  ibt 
I  had  a  chance  to  use  all  types  of  dredges  and  aided  in  perfecting  them.  1 9m  nof 
prepared  to  excavate,  with  such  improved  machinery,  the  proposed  cansl  at  tlie 
minimum  rate  of  about  400  cubic  yards  per  hour,  for  twenty-two  hours  out  of  twen^- 
four,  or  a  total  output  of  8,800  cubic  yards  per  day,  which  reduces  the  cost  t» » 
cents  per  cubic  yara  and  time  required,  including  usual  delays,  to  2  miles  a  month. 
Hie  material  thus  excavated  from  a  canal  120  feet  wide  and  6  feet  at  low  water  v^ 
be  deposited  at  a  safe  distance  from  the  edge  of  the  canal.  In  this  instanoe  of  ^e 
cut  between  the  Brazos  and  the  Matagorda  Bay  on  the  Gulf  side,  which  will  bailii 
up  a  levee  160  feet  base,  30  feet  top,  ana  10  feet  high,  which,  when  planted  ^^^^ 
water  cedar,  will  make  a  permanent  barrier  against  any  encroachment  of  the  0^ 
Similar  constructions,  adaptable  to  locality,  will  be  employed  to  protect  the  caoa^ 
or  channels  along  the  entire  line  to  insure  a  permanency  of  the  work  andtbelei^ 
expense  of  maintonance. 

Reverting  to  the  importance  of  this  canal  between  the  Brazos  and  Matagorda  Bty. 
I  desire  to  point  out  its  value  to  your  corporation  before  going  Airther  in  the  diflcos- 
sion  of  the  enterprise  as  a  whole.  .., 

First.  This  cut  as  a  feeder  of  traffic  to  the  commerce  of  your  harbor  and  to  bmia 
np  Velasco  to  a  business  city  of  importance,  I  have  already  before  mentioned. 

Second.  It  has,  however,  a  far  greater  value  to  you.  It  will  serve  to  connect  ro"^ 
harbor  works  with  one  of  the  greatest  tidal  reservoirs,  from  the  tidal  flow  of  wd'^^ 
will  be  insured  the  maintenance  of  a  permanent  depth  on  the  bar.    In  order  to  shovto 


you  the  correctness  of  this  important  statement,  I  will  point  out  the  existine  pby'"^ 
conditions  operating  to  that  end.  At  the  low  water  and  ordinary  stage  of  the  Brazv 
River  when  the  flood  tide  of  the  Gulf  enters  its  mouth,  it  will  have  the  canal  tfj 


conditions  operating  to  that  end.    At  the  low  water  and 

River  when  the  flood  tide  of  the  Gulf  enters  its  mouth,  a»  t,x.<  ^-tv  ^^  —    .^ 

reservoir  to  fill  until  it  meets  its  equilibrium  from  Matagorda  Bay.    At  ebb  tide  t^ 


outflow  will  be  largely  augmented  during  the  times  when  the  southwest  ^^^^/l]!!! 
the  waters  of  Matagorda  Bay  toward  and  into  the  canal,  besides  being  ^^^^^. 
by  the  discharge  of  the  waters  of  the  San  Bernard  and  Caney  rivers,  causing  a  stm 
current  toward  the  Brazos,  increasing  largely  the  outflow  between  the  jetties,  c«u 
ftng  an  effective  scour  to  maintain  a  permanent  depth  which  this  new  ^^^^^^ 
establish.  These  conditions  are  further  favored  by  the  configuration  of  *^*, .  JJg 
at  the  head  of  Matagorda  Bay,  which  is  funnel  shaped  and  in  which  the  eanal  is/^^ 
apex,|which  in  times  of  the  greater  part  of  the  year  the  prevailing  southwesterly  ^^\ 
will  raise  the  level  of  the  Matagorda  Bay  appreciably  at  the  mouth  o^^^^f*^e 
and  add  greatly  to  the  discharge  of  its  tide  waters  by  a  strong  current  tbrongl^  vb 
canal,  and  thence  over  the  bar  of  your  harbor.  .    ^ 

Third.  The  canal  between  the  Brazos  and  Matagorda  Bay  will  be,  in  ^^^^L^ 
the  above,  of  great  value  to  you,  as  it  will  serve  as  a  drainage  cansJ  to  all  ^^J^ 
owned  by  your  corporation  adjacent  to  it  and  enhance  its  valae  many  fold;  0aKv» 
it  fit  for  farming  lauds. 
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Fonrtb.  Before  leaving  the  subject  of  stating  tbe  benefits  you  will  derive  from  the 

coast  canal^  I  have  a  saegestion  to  make.    In  case  affairs  can  be  so  arranged  that 

this  work  is  immediately  undertaken,  I  will  bnild  a  dredge  without  delay  and  can 

bare  it  completed  in  ninety  or  one  hundred  days,  and  yon  can  avail  yourself  of  it  to 

deepen  your  bar  to  25  feet  and  any  width  you  may  desire  by  paying  for  adding  such 

machinery  and  appliances  that  would  not  be  needed  for  the  mere  purpose  to  dig  the 

canal,  but  when  procured  would  enable  the  dredge  to  work  at  the  bar  and  dig  to  20 

or  25  feet  in  depth  and  deliver  the  excavated  material  behind-the  jetties,  which 

would  greatly  increase  their  usefhlness.    When  you  see  the  plans  for  the  dredge  you 

will  reaidily  understand  the  adaptability  of  it  for  l^is  work.    Ton  would  in  that  case 

have  the  farther  advantage  to  call  the  dredge  to  your  aid  in  a  few  hours'  notice, 

when  working  at  the  canal  excavation,  if  by  some  unfavorable  conditions  any  part 

of  the  bar  channel  should  shoal  and  not  have  the  required  depth,  but  which  could 

be  restored  at  a  small  expense  and  in  a  short  time.    When  the  canal  is  completed 

and  the  dredge  further  removed  the  tidal  action  above  mentioned  will  dispense  with 

its  use. 

Furthermore,  it  is  a  necessary  part  of  your  final  harbor  improvement  to  make  a 
cnt-off  of  the  bend  in  the  Brazos  Kiver  above  Quintana,  which  the  dredge,  with  the 
additional  appliances  of  centrifugal  pump  and  pipe  line,  would  be  prepared  to  do  at 
the  low  price  of  8  cents  per  cubic  yard. 

Returning  to  the  consideration  and  discussions  of  the  coast  canal,  when  the  con- 
nection between  Jitazos  River  and  Matagorda  Bay  is  made  there  remains  only  one 
small  obstruction,  "Dog  Island  Reef/'  to  be  cut  through,  when  the  whole  of  Mata- 
gorda Bay  shores  are  accessible  to  steamer  landings,  of  which  there  are  thirty-four 
places  which  require  none  or  yetf  little  dredging. 

Up  to  this  stage  there  are  positive  results  to  be  reaped  on  a  large  and  increasing 
traffic  for  your  harbor  and  the  city  of  Velasco,  even  if  we  had  for  a  time  to  stop  right 
there  with  the  enterprise.  However,  if  we  achieve  that  much  we  will  have  the 
assistance  of  the  world's  money  market  to  supply  the  funds  to  carry  this  work  to 
completion  from  the  Rio  Grande  to  the  Mississippi,  as  its  great  value  to  the  develop- 
ment of  the  country  will  have  been  demonstrated. 

I  desire  to  point  out  to  you  one  pe«t  chance  which  the  coast  canal  will  afford  you 
which  has  possibilities  that  are  limitless  in  its  development.    When  the  canal  has 
made  its  connection  with  the  Rio  Grande,  we  will  find  by  that  time  the  raih'oad 
surely  completed  from  Matamoras  along  the  Rio  Grande  to  Tampico,  which  opens  up 
to  the  canal  the  supplies  of  the  cheapest  obtainable  coal  from  the  Sabine  mines  of 
Mexico,  besides  other  valuable  products  that  barges  can  bring  for  $1  per  ton  from 
the  Rio  Grande,  where  the  canal  and  railroad  meet,  to  Velasco,  which  can  and  will 
make  that  city  a  second  Lowell  or  Manchester,  according  to  the  energy  of  its  citi- 
zens, because  it  will  have  all  the  elements  required,  vis,  raw  material  at  its  very 
door,  cheap  coal,  a  harbor  to  ship  the  manufactured  products  to  all  nations,  at 
Houston  a  railroad  center  reaching  to  all  points  of  consumption  on  this  continent, 
and  to  ship  by  through  bills  of  lading  either  way  productions  and  supplies  at  the 
lowest  rates  into  Mexico  and  to  all  the  coast  towns.    For  the  solution  of  tne  financial 
problem  there  is  only  one  possible  way  of  procuring  the  money  to  carry  out  this 
meritorious  enterprise — by  availing  ourselves  of  the  willingness  of  the  landowners 
to  donate  some  of  their  land  to  the  Texas  Coast  Canal  Company  in  aid  of  the  con- 
struction of  the  canal,  and  by  doing  so  thereby  benefit  tbeioselves  manifold  for 
what  they  c^ve,  because  they  gain  two  advantages.    One  class  that  wants  to  sell  their 
land  can  ofo  so  at  surelv  double  its  present  value  by  reason  of  the  canal  making 
the  land  accessible  to  ship  its  products;  the  other  class  of  landowners  that  wish 
to  stay  have  not  only  the  enhanced  value  of  their  land,  but  reap  the  annual  benefits 
of  sending  their  products  at  the  cheap  water  rates  to  the  best  market.    Therefore 
the  incentive  is  there  from  all  owners  of  the  coast  land,  from  the  Rio  Grande  to  the 
Brazos,  to  contribute  land  donation,  and  I  would  have  by  this  time  already  a  suf- 
ficient land  subscription  if  I  was  not  handicapped  by  the  peculiar  conditions  exist- 
ing in  southwest  Texas — ^that  so  many  abortive  enterprises  have  made  the  citizens 
cautious  to  lend  their  aid  before  the  enterprise  t^es  a  visible  shape  and  has  a 
sound  financial  backing.    The  people  can  not  be  blamed  for  this,  and  it  is  therefore 
the  province  of  a  strong  corporation  to  take  this  matter  in  hand,  and  the  above  aid 
of  land  donations  will  come  freely  and  liberally  with  the  confidence  thereby  insured. 
A  conservative  estimate  of  the  land  donation  is  200.000  acres,  which  when  sold  to 
settlers  at  an  average  low  estimate  of  $15  per  acre  is  $3,000,000. 

Tbe  300,000  shares  of  the  Texas  Coast  Canal  Company  will  consequently  not  have 
to  go  begging  for  purchasers. 

Tne  estimate  of  cost  of  the  work  is  1800,000,  including  construction  and  adminis- 
trative expenditure,  and  in  fact  the  contract  of  the  canal  being  already  made  with 
the  Texas  JDredging  Company  to  do  the  dredgins  of  the  canal  for  an  average  prioe  of 
16,600  per  mile;  the  oanal  company  furnishes  tne  dredges  and  equipmenis  and  the 
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di«d|;iBg  eompmo7  paya  mH  operating  expeuBM,  and  kttepa  tb«  dndgei  is^ 

B;  virtue  of  the  Tirhta  and  privilegea  under  the  lam  of  the  State  of  Jta 
Texas  Coait  Canal  Company  can  levy  toll  from  all  Tcsaola  pawng  eitliK 
tbrough  all  Reotiona  of  the  canal  constracted  by  them  at  the  rate  of  1  cent  f 
rel  bulk  per  mile,  irhicb  you  will  readily  see  will  be  a  revenue  which.  If  ilia: 
wonldgivean  income  to  mntie  the  dividends  npon  the  comp&nj'B  Etockm<: 
larseet  of  this  claMe  of  iuveetraenta. 

However,  the  value  of  tbe  Htook  will  be  DDqnestlonably  KToat  from  the  d:'   : 
resulting  f^om  tbe  sale  of  (be  compati^'a  Uoife,  when  auob   lands  are  told'- - 
settlers, and  from  thesuruand ever-iucreasiiiR  ruTennesof  toll  whichawiw 
ment  will  so  MKulate  to  fo«t*r  the  traffic  anil  hUll  Rive  iis  a  largv  diTidend. 

In  regard  to  Insure  the  shippers  of  the  lowest  freight  rates,  wo  have  left  Ucti 
portation  to  competing  steamboat  companies. 

I  will  tise  all  my  experience  and  judgment  in  the  Ant  looation  kod  eoBftnc 
the  oaoul  that  its  maintenance  will  be  a  minimum,  in  fact,  for  yean  nou«  foi  '- 
tbe  whole  of  the  distance. 

In  review  of  tbe  finanoial  sitnation  above  discussed,  it  resnits  in  this:  Ifjw 
poration  will  take  snch  action  to  inspire  oontideiioe  to  tbe  landaimen  ttsi  ^ 
leill  hi  done,  then  the  land  donations  will  he  insnred  and  will  give  the  nswnn  'I 
edge  to  onr  certificates  of  stock  to  make  them  salable  at  *Dy  money  miri«-  | 
must  leave  to  your  siiperior  judgment  to  aet  in  this  matter  to  tbe  beat  iiikt«< ! 
ni  kU  ooneemed  in  this  great  entraprise.  { 

Very  respeotfally,  yonn, 

A.  BoscHSB, 
Direotor  ami  Qeiural  Mmtag^r  nf  tkt  Itau  CmH  Coital  Comftf^     | 
Sit  CroeUtt  Uraet,  3m»  Jnl»*i*,  1^ 

The  National  Bank  of  Volosoo  is  Uie  finanoial  agent  for  the  sadoof  sto^'-''-  . 
Texas  Coast  Canal  Company. 


LKTTKK  OF  MB.  OUT  M.  BBTAV. 

Qdimtana,  Jmntury  t3, 1^- 
Dear  Sir:  In  compliance  with  yonr  request,  I  present  yon  with  tits  bU°<^ 
atatementa  for  your  information  in  regwd  to  the  ownerahip  of  the  fronttgtisv 
Brazos  Rivei  r 

Tbe  compony  engngid  In  obtainiDg  deep  wator  at  the  month  of  Bram  '<^ ' 
own  all  the  frontage  below  Veliuico,onboth  aides  of  the  rlrer,  down  to  Qointui* ''' 
town  of  Qnintaoa  owns  2,331  feet.  This  ftontage  of  tbe  town  has  been  in  ''''^J* 
with  the  company,  but  by  recent  deoree  of  the  district  oonrt  of  Texss  bit  "* 
aw.irded  to  the  town,  and  tbe  company  consents  to  the  award  and  will  nW  »pr* 
Mr.  J.  P.  Bryan,  at^y  inatance,  hiM  rnmished  roe  with  the  inclo«ed  atsUmwi' 
ownenbip  of  frontage  on  the  river  above  the  town  of  ToImco.  I  hope  thii  inW«* 
tion  oovera  all  yon  deaire. 

Very  truly,  vours,  etc, 

Gut  M.  BIT** 
Col.  H.  M.  Robert,  ChairmaH,  «te. 


STATEMENT  HADE  TO   MR.   OUT   M.    RltTAIT,   SR.,   AT    HK.   J.    P.   BUT*!). 

The  'B.  M.  Williams  labor,  1  mile  above  Velsaeo  on  west  aide  of  the  BnUM  ^■ 

owned  by  Hiram  L,  Brown;  700  vara*  frontage.  ,^ 

J.  M.  MoNiel  labor,  on  weet  side  of  the  Brazos  River  aboat  3  milea  abdve  v<1h» 


e-half  league  on  west  side  of  tb«  Bw" 
frontowoed  by  private  parties.  ,  i 

On  the  east  side  of  the  Brazos  Rivor,  2  miles  above  Velosoo,  the  ttooi  tl  i**^ 
Clark  labor  is  owned  by  private  parties;  TOO  varas  Qontoge. 


BRAZOS   RIVER,  T£XA8. 


Bkifffle  a 
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Appendix  O. 

lbttbr  of  sbcrktary  of  waco  commercial  club. 

Waco  Commebcial  Club, 

JVaco,  Tex.,  January  28, 18S7* 

r>ii:Ait  Sir:  The  visit  of  your  board  to  YelaBOo  and  the  importance  of  your  forth- 
ouiiii^  report  to  Congress  upon  the  improvements  at  the  mouth  of  the  Brazos  have 
leexi  \>roiight  to  the  attention  of  the  Waco  Commercial  Clnb^  and  I  am  directed  to 
bPTv^ard.  to  you  all  data  obtainable  concerning  the  navigation  of  the  Brazos.  The 
tie  cess  of  the  promoters  of  the  deep-water  port  at  the  month  of  the  river  has  inten- 
lified.  tbe  interest  felt  in  the  matter  of  securing  Government  aid  in  the  opening  of 
/lie  river  to  navigation  as  far  up  as  Waco,  a  distance  of  perhaps  500  miles  by  the 
neanderings  of  the  stream,  and  I  beg  to  snbmit  a  few  fijg^nros  relative  to  the  volume 
of  commerce  which  would  be  efl'ected  by  such  navigation :  The  Brazos  River  tra- 
verses twelve  counties  from  Waco  to  its  month,  namely :  McLennan ,  Falls,  Milam, 
Robertson,  Brazos,  Borleson,  Qrimes,  Washington,  Waller,  Austin,  Fort  Bend,  and 
^r^zoria.  Each  of  these  counties  contains  large  bodies  or  rich  bottom  lands  along 
tlie  Brazos  and  tributaries  constituting  the  Brazos  VaUey,  the  finest  cotton  prodno- 
in^  refrion  in  the  world.     , 

1  bave  not  reliable  reports  of  the  exnorts  of  cotton  £rom  the  counties  named  later 
than  1894,  which  place  it  at  420,000  bales,  in  round  numbers.    I  am  sure  a  half  mil- 
lion bales  is  not  an  exaggerated  estimate  of  the  amount  for  an  ordinarily  good  crop 
year  in  fature,  with  a  prooable  increase  with  better  and  cheaper  transportation  faoif- 
ities.     The  Brazos  Valley  now  produces  about  one-sixth  of  all  the  cotton  raised  in 
Texas,  and  with  navigation  of  tne  river  to  Waco  it  would  certainly  produce  one-fifth 
of  tlie  Texas  crop.    Along  with  the  long-staple  cotton  must  be  considered  the  item 
of  cotton  seed.    For  every  bale  of  cotton  produced  there  is  a  yield  of  a  half  ton  of 
seed,  BO  the  production  of  cotton  seed  in  the  Brazos  Valley  was  in  1894  about  210,000 
toTLB,  and  with  the  estimated  increase  in  cotton  production  would  reach  250,000  tons. 
According  to  the  report  of  the  Texas  a^^rioultnral  bureau  for  1894,  the  twelve  eons- 
ties  named  Iving  between  Waco  and  Velasco  produced  more  than  half  the  entire 
angar  erop  of  l^exas,  valued  at  $660,000,  besides  molasses  valued  at  $40,000.  and  sor- 

f:ham  valued  at  $50,000.  We  have,  then,  cotton,  500,000  bales,  worth  $17,500,000; 
50,000  tons  of  cotton  seed,  worth  $1,1^,000 ;  and  sugar-cane  products  worth  $750,000, 
making^  a  total  of  $20,000,000  in  these  three  items  alone.  When  we  take  into  con- 
sideration the  other  larm  products,  live  stock,  etc.,  which  would  in  all  probability 
add  as  much  more  to  the  export  tra£Qc.  we*have  $40,000,000  of  exports  which  would 
be  accommodated  by  the  navigation  or  the  Brazos.  The  imports  are  not  taken  into 
account,  but  would  of  course  enter  into  the  traffic  and  would  probably  equal  the 
exports. 

I  now  desire  to  direct  your  attention  to  the  feasibility  of  Brazos  navigation.  The 
Waco  Board  of  Trade  in  1890  secured  the  services  of  Prof.  J.  H.  Hurwood,  of  Waco, 
to  survey  the  Brazos  River  from  Waco  to  Richmond  in  Fort  Bend  County.  Professor 
Hurwood  traversed  the  river  in  a  small  boat,  making  measurements  and  collecting 
data  coveriuj^  every  detail  bearing  upon  navigation,  and  his  report  Is  the  completest 
and  most  reliable  collection  of  important  information  on  the  subject  now  extant.  I 
submit  extracts  from  the  same.    Addressing  the  board  of  trade  he  says: 

'*  The  subjects  for  observation  in  vonr  instructions  were  ten  in  number.    I  report 
on  them  seriatim,  but  not  in  the  order  in  the  copy.    I  have  inverted  them  because 
by  this  method  I  can  give  a  more  comprehensive  view  of  the  subject. 
"17o.  10.  Instruction  number  ten  is  as  follows: 

'^ 'Ascertain  the  approximate  distance  from  Waco,  by  river,  to  Richmond.' 
"Answer.  The  approximate  distance  between  the  two  points  is  416  miles. 
"No.  6.  'What  portion  of  the  river  consists  of  pools,  their  length  and  average 
depth.' 

"Answer.  Of  the  416  miles  of  river  between  Waco  and  Richmond  889.1  miles  are 
pools.  The  Brazos  River  does  not  descend  to  the  sea  in  a  gradual  slope.  It  is,  as 
far  M  San  Felipe,  a  series  of  elongated  lakes  or  canals  or  pools,  riBlng  one  above  the 
other  from  San  Felipe  to  Waco.  These  lakes  or  pools  vary  in  length  from  one-fourth 
mile,  the  smallest,  to  84  miles,  the  longest.  Below  San  Felipe  the  lake  system  of  the 
river  is  not  so  well  defined,  but  sufficiently  so  as  to  class  as  pools,  being  uniformly 
deep  water.  The  lakes  are  fed  by  perennial  springs,  terrestriid  and  subaqueous,  as 
far  as  a  point  above  San  Felipe,  and  they  are  wholly  independent  of  the  supply  of 
water  from  above  Waco. 

"These  pools  or  lakes  are  forty-four  in  number  between  Waco  and  Richmond. 
Their  length,  seriatim,  beginning  at  first  from  Waco,  is  as  follows:  (1)  5^  miles,  (2)  3^ 
miles,  (3)  6.4  miles,  (4)  4.6  miles,  (5)  6.4  miles,  (6)  3^  miles,  (7)  one-fourth  mUe,  (8)5i 
inilee,(9)9.6mUes,(10)4.4miles,(ll)3imile8,  (12)  1.8miles,  (13)  14  miles,  (14)12  miles, 
(15)  8f  miles,  (16)  H  miles,  (17)  one-half  mile,  (18)  2^  miles,  (19)  1|  miles,  (20)  4  miles, 
(ai)1.8iidlss,(22)5imUes,(23)3imUss,  (24)  1.7  miles,  (36)Simile8,  (26)  If  miles,  (27) 
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If  miles,  (28)  2.3  miles,  (29)  21.87  miles,  (30)  4.65  miles,  (31)  20  miles,  (32)  5  iiu> 
(33)  7.9  miles,  (84)  14.6  mUes,  (35)  84  miles,  (36)  7  miles,  (37)  5^  mUee,  (38)  21  mi - 
(39)  11.6  miles,  (40}  3i  mUes,  (41)  26^  miles,  (42)  2  mUes,  (43)  one-fonrih  mi]«,  ^ 
24^  miles,  (45)  5  miles  (nnfinisned  beyond  Richmond).  These  mak:e  389.10  mileii 
pools^  with  8.90  miles  from  the  fiist  clearly  defined  pool  or  mixed  water. 

"THE  DSPTH  OF  THB8B  POOIfi. 

** Nearly  all  of  these  lakes  hare  a  well-defined  and  uniform  channel  tbrongh  tbci: 
entire  length.  The  depth  of  these  channels  was  thoroughly, meaaored,  each  f>t": 
rateiy,  the  depths  of  wnich  1  have  arranged.  The  average  depth  was  4  to  10  ftt: : 
time  of  measurement,  with  occasional  2  to  8  feet  water  over  loose  aand  for  a  tv' 
yards  at  each  end  of  the  pool.    Many  pools  are  20  to  40  feet  in  deepest  places. 

**  '4.  What  portion  of  tne  stream  is  shoal  and  would  require  Jetties  to  narrow,  e*:^ 
trol,  or  make  a  channel?' 

"As  there  are  44  lakes  of  deep  water,  there  are  44  places  which  obstraet  navigstliC 
These  are  the  steps  over  which  these  lakes  discharge  their  surplus  water  into :.' 
lakes  helow.  Of  these  44  steps  36  are  shoals.  These  shoals  vary  in  Jengtii  ^ 
25  feet,  the  shortest,  to  2  miles,  the  longest.  Each  would  require  from  one  to  tiii« 
Jetties  to  narrow  the  river  and  form  a  channel. 

*"5.  The  length  of  the  rapids,  the  force  of  the  current  over  them,  and  whetbertk 
boats  could  stem  such  a  current  f' 

"Answer.  The  rapids  are  eight  in  number,  of  which  seven  occur  between  poh:^ 
on  the  river  opposite  Marlin  and  Hearne ;  the  last  is  situated  about  7  miles  »hor^ 
Washington. 

"The  length  of  these  rapids  is  respectively  as  follows,  beginning  ftx>m  Waco  ^i 
Falls  on  the  Brazos,  1\  miles;  Rock  Rapids,  600  feet:  Blue  Shoal  Rapids,  li  mil»- 
Curley  Rapids,  3,000  feet;  Calvert  Falls  or  Blacks  Crossing,  one>thiM  mile;  Htit- 
don  Falls,  4,400  feet ;  Port  Sullivan  Rapids,  one-half  mile,  and  Hidalgo  Falls,  900  ft^ 

**  The  current  over  these  rapids  is  so  affected  by  various  causes,  such  a«  frieties, 
obstructions,  etc.,  that  it  is  various,  even  in  the  same  rapid.  Estimated  f^m  ibt 
declivity  and  the  length  of  each,  the  current  in  none  of  them  would  be  less  thfiai 
to  8  miles  per  hour  if  run  in  an  unobstructed  channel. 

"Boats  could  not  stem  the  current  of  the  rapids  except  by  the  use  of  capstan ib^ 
hawser.    To  that  method  the  ourrent  over  the  rapids  would  be  no  obatade. 

'<No.  1.  'What  obstructions  to  navigation,  such  as  bridges,  snage,  fallen  Imbs, 
falls,  and  rapids,  exist  in  that  part  of  said  stream  f ' 

''  nridges  are  i2  in  number.  Snags  occur  ver^  rarely  in  the  upper  part  of  therirer: 
in  lower  part  more  frequeo  tly .  Between  Washington  and  Richmona  are  35  group of 
snags,  with  occasional  isolated  single  snags ;  in  the  upper  part  of  theri  ver,  two-thirds 
of  the  entire  length,  about  as  many.  Fallen  timber  offers  no  obstructions;  fall  >^ 
rapids  are  embraced  in  a  previous  answer. 

«  «  «  •  •  «  * 

''No.  8.  'What  would  be  about  the  expense  of  removing  existing  obstrnctioDStf^ 
Jettying  the  shoal  portions  of  the  stream?' 

"]hrom  careful  observations  made,  I  estimate  the  expense  as  follows: 

For  removing  snags  and  rocks  in  ch annels  over  the  shoals •••••  $100, 0^ 

For  jetties  over  shoals  and  rapids^  80  jetties,  at  $1,000 ^.^' 

For  excavating  channels  in  8  rapids,  $50,000  each 400,09^ 

Total saittt' 

•  «  «  •  •  •  * 

"No.  2.  'The  average  depth  of  water  in  the  stream  at  the  several  seasonBof  t^ 
year,  as  near  as  can  be  ascertained  by  inquiring?'" 

"The  water  in  the  lake  channels,  which  form  almost  the  entire  length  of  therirtf) 
is  almost  absolutely  without  variation  below  the  measurements  we  found  on  tbe  tn]>- 
The  testimony  to  this  from  intelligent  persons  was  unvarying.  The  flowing  ^*^^! 
the  river  vanes  from  a  few  inches  over  the  shoals  in  the  drought  of  summer  to  35 1»^< 
in  the  spring  floods.  From  the  measer  but  best  information  attainable,  the  w*^ 
should  be  from  3  to  25  feet  over  the  snoals  from  October  to  July,  which  woald  ms*' 
the  river  navigable  for  light-draft  boats  for  nine  months  in  the  ^ear  from  Waoo  to 
the  mouth,  except  for  the  eight  rapids,  which  could  be  crossed  in  not  less  than  > 
10-foot  rise.    This  subject  can  be  determined  only  by  protraeted  observations.  . 

"The  above  general  replies  are  based  on  elaborate  measurements  and  ealcalstioo^ 

"  I  mav,  perhaps,  be  allowed  to  close  this  report  by  a  few  suggestionB  purely  p^^' 
tons.  The  Brazos  in  respect  to  its  long  and  deep-lake  system  is  a  remarkable  nver< 
It  has  44  lakes,  the  channels  of  which  constitute  natural  canals.  The  shoals  t^ 
rapids,  also  44  m  number,  fitted  with  locks  and  dams,  shotild  make  slack-^*^ 
navigation  from  Richmond  to  Waco  possible  every  montn  in  the  year  except  in  Jf^J 
rater.    The  lakes  and  steps  enumerated  do  not  include  the  water  from  Wtnto'^^ 
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laoAles  down  the  river,  bat  that  piece  of  water  is  included  in  estimate  for  improye- 
meuts.  The  stndy  of  the  river  was  made  at  an  excellent  time,  the  river  being  nearly 
ix-ti  its  lowest.  As  a  summary,  the  Brazos  daring  oar  measurement  contained,  from 
AfV^aco  to  Richmond,  in  round  numbers,  398  miles  of  water  practicable  for  light-draft 
l>oatiD{;c  and  16  miles  of  shoals  and  rapids.'' 

The  report,  in  addition  to  the  above,  gives  a  detailed  report  of  the  measurements  of 
€3£bGli  reach  and  step,  made  with  the  care,  if  not  the  authority,  of  a  Government  offi- 
cial. Professor  Unrwood's  estimate  of  cost  may  be  too  low,  but  his  measurements 
bave  stood  the  test  of  exx>ert  examination. 

The  data  is  submitted  with  the  hope  that  In  making  your  report  upon  the  improve- 
xKienta  at  the  month  of  the  Brazos  yon  will  make  favorable  mention  of  the  Brazos 
navigation  as  far  as  Waco. 

8.  L.  Jones, 
Secretary  Waco  Commercial  Club, 
CoL  Henry  M.  Robert, 

Chairman  Board  of  Engineere 

for  the  Examination  of  the  Mouth  of  the  BrazoB^ 
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SBCBIVER6HIP8  BRAZOS  RIVER  CHANNEL  AND  DOCK  COMFANT. 

George  W.  Angle  and  Frank  Caldwell,  September  5. 1890,  to  March  27, 1891. 
George  W.  Angle  and  Gustav  Wilke,  March  28. 1891,  to  February  2, 1892. 
George  W.  Angle,  Febraary  2, 1892,  to  March  25, 1896. 
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stenographer's  report  OT  a  hearing  at  the   hotel   TSLABCO,   YSLASCN),  TEX., 

JANUARY  11,  1897,  BY  THE  BRAZOS  RIVER  BOARD. 

Present:  Col.  H.  M.  Robert,  Corps  of  Engineers;  Mr.  Stehman  Forney,  sssistant 
Coast  and  Geodetic  Survey;  Mr.  Robert  Moore,  civil  engineer;  Mr.  Jay  Stone,  sec- 
retary and  stenographer ;  Mr.  L.  L.  Foster,  manager  Brazos  River  Channel  and  Dock 
Company;  CoL  Guy  M.  Bryan,  of  Quintana,  Tex. ;  Mr.  L.  R.  Bryan,  banker  and  law- 
yer, of  Yelasoo,  Tez. ;  Mr.  J.  P.  Bryan,  of  Quintana,  Tex. ;  Col.  Mordella  Mnnson,  of 
Oysteroreek,  Tez. ;  Mr.  H.  K.  Davis,  of  Heame,  Tex. ;  Mr.  J.  L.  Hudgins,  of  Yelasco, 
Tez.;  Mr.  H.  L.  Brown:  Capt.  A.  H.  Ahm,  captain  of  the  light-house  station  at 
Yelasco,  Tez. ;  Mr.  J.  M.  Moore,  of  Yelasco,  Tez. 

Colonel  Robert.  This  hearing  is  ffiven  by  the  Brazos  River  Board  (which  was 
appointed  under  the  provisions  of  tne  act  of  Congress  of  June  3,  1896),  at  the  per- 
sonal request  of  citizens  of  this  locality  and  other  parts  of  Tozas,  and  we  would  be 
very  glad  to  listen  to  anything  bearing  upon  the  subject  under  investigation  or  mat- 
ters having  relation  to  it  that  any  gentleman  present  desires  to  ezpress. 

Col.  Guy  M.  Bryan.  Gentlemen:  It  will  perhaps  be  interesting  to  you  to  know 
something  of  what  has  been  thought  in  the  past  tf  the  improvement  of  the  mouth 
of  the  Brazos  River.  In  the  beginning  J.  F.  Austin,  the  founder  of  Tezas,  thought 
that  deep  water  oonld  be  obtained  there,  and  directed  the  town  of  Quintana  to  be 
laid  off  there,  in  1835,  in  view  of  these  contemplated  improvements.  During  the 
Republic  of  Tezas  some  of  the  prominent  men  of  Tezas — ^the  Whartons,  Branch  T. 
Archer,  T.  J.  Green,  and  others — formed  a  company  and  laid  off  Old  Yelasco  for  the 
purpose  of  availing  themselves  of  the  advantages  of  the  mouth  when  improved  as 
contemplated. 

In  1851-52,  Senator  Thomas  J.  Rusk,  ex-Secretary  of  the  Treasury,  Robert  J. 
Walker,  and  ez- Senator  T.  Butler  King,  of  Georgia,  came  to  Austin  when  the  legisla- 
ture was  in  session,  to  obtain  a  charter  for  a  soutnem  Pacific  railroad  through  Tezas. 
T.  Butler  King  came  to  the  month  of  the  Brazos  and,  with  the  aid  of  the  pilot  of  the 
place,  thoroughly  ezamined  the  bay  and  river  and  returned  to  Austin  satisfied  of 
the  nstural  aavantages,  and  with  improvements,  that  deep  water  could  be  obtained, 
and  that  it  was  the  point  on  the  Gult  to  make  a  terminal  of  the  road.  Years  after- 
wards I  met  Mr.  King  in  New  York  and  he  told  me  that  eventually  one  of  the  largest 
cities  of  the  United  States  would  be  built  at  the  mouth  of  the  Brazos ;  that  it  was 
the  only  river  of  it«  magnitude  in  the  United  States  that  emptied  directly  into  the 


1870   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

Qulf  with  one  moath ;  that  all  the  other  rivers  of  its  size  emptied  into  bays  or  bj 
several  mouths. 

Several  of  the  wealthy  stockholders  of  the  International  Railroad,  viz,  W.  E. 
Dodge,  Walter  Phelps,  Galusba  A.  Grow,  Moses  Taylor,  and  others,  formed  a  com- 

Sany  to  improve  the  mouth,  and  iu  1872  these  gentlemen  came  from  Houston  to 
olumbia,  where  a  steamboat  was  waiting  for  them.  They  came  to  the  mouth  and 
spent  some  time  in  examining  it,  and  decided  that  in  three  months  they  would  com> 
mence  building  jetties,  and  that  they  would  make  it  the  Gulf  terminus  of  their  road. 
But  shortly  afterwards  a  financial  crisis  spread  over  the  country,  and  some  difficul- 
ties arising  with  the  settlement  of  railroad  claims  and  differences  arising  among  the 
directors  of  the  international  road  induced  them  to  abandon  their  project,  but  in  the 
meantime  they  had  bought  thousands  of  acres  of  land  on  and  near  to  the  Brazos.  I 
was  one  of  tne  directors  of  this  company,  and  was  with  them  on  their  trip  from 
Houston  to  the  mouthy  and  know  from  conversation  with  them  that  they  were 
entirely  satisfied  that  deep  water  could  be  obtained  at  the  month.  It  is  a  matter  of 
great  public  interest  that  this  country  should  be  developed.  If  you  go  back  into  the 
interior  a  few  miles  yon  will  find  the  richest  country  m  the  world.  The  valley  of 
the  Nile  does  not  surpass  it.  It  stretches  from  Oyster  Creek  across  to  the  Colorado. 
The  valley  of  the  Brazos  is  exoeediugly  fertile  and  rich,  and  as  vou  go  into  the  interior 
it  is  well  populated^  has  extensive  towns  and  farms,  and  all  their  produce  will  come 
here. 

All  that  country  up  there  is  interested  in  the  development  of  the  month  of  the 
Brazos.  It  is  the  nearest  point  for  the  Pacific  Coast  and  for  that  immense  territory 
which  lies  intermediate.  The  Northwestern  States  are  now  exceedingly  interested 
in  getting  their  grain  off  from  the  Gulf  ports.  The  grain  market  has  increased  won- 
derfully at  Galveston,  and  they  have  not  the  capacity  to  handle  it.  There  is  no 
hostile  feeling  toward  Galveston,  but  Galveston  is  not  adequate  to  handle  the  com- 
merce. This  country  is  settling  up  and  the  production  will  constantly  increase,  and 
we  must  have  a  vent  for  it  by  way  of  the  Gnlf.  I  need  not  say  to  you,  gentlemen, 
that  water  transportation  is  so  much  cheaper  than  rail,  and  we  have  now  to  depend 
almost  entirely  on  rail.  All  the  products  which  now  ^o  by  rail  will  go  by  water, 
because  everybody  wants  to  go  where  transportation  is  cheapest,  and  that  is  what 
will  happen  here  if  the  Brazos  is  improved.  I  see  that  Waco  has  already  had  a 
meeting  of  its  chamber  of  commerce  and  that  it  has  appointed  a  committee  to  meet 
you.  AH  the  people  in  this  surrounding  country  are  largely  interested  in  this 
matter. 

I  have  been  reared  in  this  country,  have  lived  here  many  years,  and  know  thor- 
oughly the  peculiarities  of  the  country.  I  have  traversed  it  in  childhood  and  in 
manhood  over  aud  over  again,  and  everyone  who  is  familiar  with  it  wUi  agree  with 
me  in  what  I  have  said  as  to  its  fertility.  I  would  state  in  addition  that  one  reason 
why  all  the  people  I  have  talked  to  and  who  are  interested  in  the  matter  desire  the 
Government  to  take  charge  of  the  improvement  is  that  private  com])nnies  are  liable 
to  financial  vicissitudes,  as  has  been  evidenced  in  the  case  of  the  present  company. 
There  is  not  that  reliance  on  private  enterprise  as  in  the  efforts  of  the  United  States 
Government.  Private  companies  may  come  and  go,  but  the  United  States  go  on 
forever,  and  if  it  is  a  worthy  enterprise  the  Government  completes  the  work.  That 
is  the  reason  why  confidence  will  be  insured  if  the  Government  takes  oharge  of  the 
work. 

Mr.  CoKTHBLL.  I  think  that  yon  are  familiar  with  the  circumstances  attending 
the  surveys  made  by  Captain  Howell. 

Mr.  BuTAN.  The  Secretary  of  W^ar,  in  answer  to  a  request  of  this  company,  that 
was  interested  in  the  development  of  the  mouth  of  the  Brazos,  so  as  to  make  it  a 
terminus  for  the  international  route,  gave  an  order  to  Mr.  Howell,  who  was  the 
engineer  of  the  Louisiana  and  Texas  coast,  to  make  a  survey  at  the  mouth  of  the 
Brazos  and  state  the  practicability  of  improving  it.  He  was  directed  to  give  details. 
When  he  came. down  with  those  gentlemen  from  Houston  to  examine  the  mouth  of 
the  Brazos,  Mr.  Grow,  who  was  with  them,  presented  to  the  gentlemen  who  were  on 
board  of  the  train  the  report  of  Mr.  Howell,  which  contained  a  map  of  the  mouth  of 
the  river.  He  stated  that  he  had  had  experienced  men  to  make  the  survey,  and  they 
reported  strongly  in  favor  of  the  survey,  reporting,  also,  that  it  could  be  done  at 
comparatively  little  expense,  provided  that  the  intormation  he  had  obtained  as  to 
the  procurement  of  material  was  correct.  This  report  was  spread  out  and  we  all 
looked  at  the  map,  and  it  was  a  subject  of  groat  interest  to  us,  because  it  was  made 
at  the  instance  of  the  Secretary  of  War  and  Mr.  Howell  was  the  Government  officer 
who  was  charged  with  making  important  surveys. 

Colonel  RoBKRT.  Do  you  recollect  the  depth  of  water  that  was  obtained  t 

Mr.  Bryan.  No,  sir;  I  do  not  recollect  what  that  specified.  Mr.  Howell  reported 
that  they  could  get  good  water,  but  I  do  not  recollect  whether  he  stated  how  much; 
but  he  stated  that  by  building  jetties  it  could  be  accomplished  sufficient  for  all  com- 
mercial purposes.    His  headquarters  was  in  New  Orleans. 
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Oolonel  MuNSON.  There  in  very  little  I  can  say  in  addition  to  what  my  ftiend,  Mr. 
3ry  an,  hae  said  in  reference  to  the  action  of  these  gentlemen  who  were  charged  with 
>lie  ^work  in  making  the  survey b,  except  that  I  am  perfectly  satisfied  that  the  Brazos 
s  t^lie  fi^reat  river  of  Texas.  I  am  satisfied  that  practical  work  can  be  done,  and  that 
csommerce  can  be  brought  to  the  mouth  of  the  Brazos  from  the  interior.  I  have  per- 
sonally examined  it,  not  as  an  engineer,  but  for  my  own  information.  The  falls  of 
the  Brazos  is  the  great  obstruction,  to  begin  ?rith.  I  can  not  understand  or  explain 
vrliy  this  phenomena  presents  itself,  bnt  I  have  twice  gone  over  the  ground  to  learn 
al>oiit  those  falls.  I  have  examined  the  river  up  to  Waco,  for  my  own  satisfaction. 
I  do  not  understand  what  peculiarity  brings  about  this  change  at  the  falls,  but  to 
me  it  is  a  great  curiosity.  Just  at  the  edge  of  the  prairie  at  the  falls  there  appears 
to  have  heen  at  some  time  a  great  couvuLsion.  Qreat  rocks  are  piled  up  there  to  the 
-vrestward.  Sitting  on  my  horse  at  the  bottom  of  the  falls  and  looking  up,  the  incline 
igvaa  in  that  direction  [pointing],  and  toward  the  east  there  is  a  deep  and  dry  valley 
from  the  edge  of  the  prairie  for  5  or  6  miles  that  was  the  bed  at  some  time  of  a  deep 
river.     The  public  road  runs  out  at  the  edge  of  it.    . 

In  the  bed  of  that  river  I  saw  immense  trees  crowing,  and  riding  along  that  mar- 
fi^ixi  yon  are  just  on  the  edge  of  the  tops  of  tiiose  trees.    Along  the  edge  of  that 
prairie  I  am  satisfied  that  an  active  man  with  a  spade  could  have  turned  the  water 
^roin  its  present  bed  of  the  Brazos  River  into  this  old  channel.    It  was  but  a  step 
or  two  from  the  old  channel  to  where  it  terminated  there.    There  is  the  finest  loca- 
tion there  for  manufacturing  places  that  I  ever  saw.    The  old  bed  is  wide  and  deep, 
l>at  I  have  no  idea  what  the  convulsion  could  be  that  brought  about  this  great 
change.    You  get  to  the  foot  of  it,  and  sitting  on  your  horse  looking  ui»  you  see 
^reat  bowlders  piled  one  upon  another.    Very  little  work  will  turn  the  river  back 
into  its  old  bed.    For  manufacturing  purposes  or  anything  of  that  kind,  it  is  the 
finest  water  power  in  the  world.    This  was  the  only  obstruction  that  we  saw.    After 
yon  have  reached  the  foot  of  the  falls  yon  will  find  that  it  is  not  low  water.    I  can 
scarcely  find  anything  to  express  adequately  to  your  mind  the  condition  of  thinn. 
The  bed  of  the  river  seems  to  be  a  succession  of  bowlders.    Sometimes  there  would 
he  8  or  10  feet  of  water^  and  at  others  the  water  would  just  cover  the  rocks.    I  think 
that  a  man  understanding  anvthing  about  dynamite  could  blast  out  the  whole  of  it 
in  a  short  while.    I  have  no  doubt  that  with  a  little  money  it  would  be  the  great 
water  course  of  the  United  States.    Ton  could  improve  to  Waco  easily^  and  the  only 
obstruction  is  the  falls,  and  that  could  be  removed,  I  believe,  with  a  little  skill  and 
money.    It  is  the  river  of  Texas.    There  is  no  mistake  about  it.    I  speak  of  my  own 
motion  and  ft'om  my  own  observation.    The  examination  was  made  to  satisfy  myself^ 
hut  not  as  an  engineer. 

Colonel  RoBKRT.  Do  you  know  how  far  those  falls  are  up  the  river? 
Colonel  MuNSON.  I  don't  know,  sir;  it  was  a  very  dry  seasonr  when  I  came  down. 
Colonel  RoBSRT.  Have  you  any  idea  how  far  to  the  falls  it  is  firom  the  month  of 
tiie  river  f 
Colonel  MuNSON.  I  can  not  tell  the  distance. 

Colonel  Robert.  Can  you  give  any  idea  about  where  they  are  located  f 
Colonel  MUNSOK.  Just  below  the  little  town  of  Marlin. 

Mr.  Bbtan.  Colonel  Mnnson's  remarks  about  the  river  remind  me  of  a  circum- 
stance. After  the  passiM^  of  the  Santa  Fe  indemnifying  act,  when  the  United 
States  gave  Texas  $10,000,000  for  our  claim  to  Santa  Fe  east  of  the  Rio  Grande,  the 
Texas  legislature  appropriated  some  of  the  money  for  improving  the  rivers,  the 
Brazos  among  others.  The  county  Judge  of  Fort  Bend  County,  Judge  Cook,  and 
myself  made  an  effort  to  get  an  appropriation  from  the  legislature  for  the  Brazos 
River.  We  had  a  couple  of  men  and  took  a  skiff  from  Richmond,  which  is  on  the 
river  in  the  county  Just  above  this.  We  sounded  the  river  at  every  bar  from  Rich- 
mond down  to  tide  water.  It  was,  as  Colonel  Munson  says,  a  succession  of  falls, 
and  then  it  would  be  a  bar.  It  was  very  deep  at  times  and  then  there  would  be 
obstructions  caused  by  driftwood.  There  were  snags  in  the  river,  and  the  debris 
floating  down  the  river  would  catch  around  them  and  make  a  bar. 

Mr.  CORTHSLL.  I  would  like  to  ask  Colonel  Munson  or  Mr.  Bryan  to  give  a  history 
of  the  navigation  of  the  Brazos  River  up  to  the  falls,  or  any  incident  that  they  are 
familiar  with  connected  with  that  matter. 

Mr.  Bryan.  There  were  two  boats  that  ran  regularly  up  the  Brazos  as  far  as  Wash- 
ington called  the  Brazos  and  the  Wa9hingion,    That  was  m  1848, 1849,  and  1851.    One 
year  tbey  made  trips  regularly  to  Washington. 
Mr.  Moore.  Is  Washington  below  the  falls! 

Mr.  Bbtak.  Tee,  sir;  it  was  the  seat  of  government  when  I  came  to  Texas.  It  is 
about  250  miles  from  the  month  of  the  river. 

Mr.  Corthell.  Are  you  familiar  with  the  fact  that  captains  and  masters  of  vessels 
used  the  mouth  of  the  Brazos  and  the  Qulf  there  as  a  harbor  of  refuge  and  anchorage 
grounds  f 
Mr.  Bbyak.  In  the  days  of  the  Texan  republic  a  French  ileet  came  up  there  and 
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anchored  at  the  month  of  the  river  and  commnnicated  with  the  ii^oyemor  of  the  dtr 
The  commander  said  that  it  was  the  best  anchorage  that  he  fonnd  in  the  Golf  If 
Mexico.    That  is  authentic,  as  it  is  an  incident  which  I  recollect.     It  is  historidL 

Mr.  MooRB*  What  year  was  that? 

Mr.  Bryan.  I  don't  recollect;  but  it  was  in  the  days  of  the  republic. 

Colonel  MuNSON.  France  had  a  little  fleet  on  this  coast  when  I  was  a  smftll  btF. 
My  parents  had  a  summer  home  at  the  mouth  of  the  Brazos.  The  Frenchmeo  ▼•>!!. 
very  often  come  ashore.  The  commander,  as  I  remember  him,  ^was  a  very  conTiTu. 
cordial  gentleman,  and  he  was  very  kind  to  the  early  settlers  here.  I  was  fRm\ 
on  one  occasion  and  heard  him  remark  to  a  number  of  gentlemen  that  the  GoJf  do: 
here  was  the  best  holding  ground  off  the  coast  of  Texas,  and  that  it  was  the  bc^it 
ever  saw.    He  made  the  remark  that  he  rode  in  a  hurricane  there :  that  a  sliip  wosu 

Eart  its  cable,  but  that  it  would  never  drag  its  anchor.    The  aolation  was  that  tb;  i 
ottom  was  of  soft  mud  and  holds  the  anchor. 

Mr.  Foster.  I  have  heard  it  said  that  a  great  manv  coaster  vessels  were  lost  on  t^ 
coast  of  Texas  prior  to  the  opening  of  this  bar,  and  that  since  then  it  has  been  ikx  , 
bor  of  refVige  for  all  vessels  that  ply  along  the  coast.  S 

Mr.  Brtan.  When  Colonel  Giddings  was  in  Congress  there  was  a  petition  sent  a  ■ 
Congress  to  elean  out  the  Brazos  on  account  of  its  being  a  harbor  of  refuge  foT&afr 
ing  vessels.  When  they  leave  Galveston  going  westward,  and  coming  eastward  kis. 
the  west  of  this  place,  there  is  no  safe  place  for  them  to  enter.  Pass  Cavallo.  tk 
entrance  into  Matagorda  Bay,  is  unsafe  to  enter,  and  it  is  the  same  with  Aikdsu.  - 
live  at  Qnintana,  at  the  mouth  of  the  Brazos,  and  a  great  many  of  these  coastenecv 
in  there  when  the  weather  is  threatening,  for  the  purpose  of  refa^^e.  They  eoiue  ii 
and  stay  until  the  weather  changes,  and  then  go  out.  Particularly  is  this  the  tm 
of  vessels  going  westward  from  Galveston.  As  a  place  of  refuge  alone  it  is  s  veiy 
important  matter,  and  if  there  is  deep  water  all  the  naval  and  other  vessels  can  ei^ 
in  there.  You  can  see  for  vourself  what  the  mouth  of  the  river  is.  Ton  can  seet^^ 
it  is  landlocked  and  would  be  a  perfectly  safe  harbor.  In  fact,  if  we  can  get  6£6 
water,  it  is  the  safest  harbor  on  the  Texas  coast.  I  met  a  friend  in  Houston  wb(»I 
knew  before  the  war.  He  was  a  banker  in  New  York.  He  made  a  great  dttle 
money  here,  and  has  made  a  great  deal  more  since  in  New  York.  His  name  ii  Svis 
son.  He  asked  me  what  we  were  doing  at  the  mouth  of  the  Brazos,  and  when  I  to^: 
him,  he  said  that  that  was  the  place  for  a  large  town.  He  told  me  that  he  cto^ 
the  Atlantic  frequently,  and  has  become  intimated  acquainted  with  a  captain  of  o»  ; 
of  the  ships.  In  conversation  he  spoke  of  the  Brazos'  month,  and  found  that  tw 
captain  knew  more  of  it  than  he  did.  The  captain  said  that  it  was  the  best  port » 
the  Gulf. 

Mr.  J.  L.  HuDGiMS.  I  don't  know  that  I  could  say  anything  to  advantage,  bat  i 
have  been  here  a  long  time  and  have  watched  the  progress  at  the  mouth  pf  ^^'^^ 
for  the  last  fifty  years.  We  always  did  a  great  deal  of  shipping  until  after  um 
Brazos  Canal  was  cut,  and  after  that  the  water  shoaled  up  on  the  Brazos  Btr.  i 
came  in  on  11  feet  of  water  once.  It  stayed  so  until  the  war.  During  the  ^i^^T? 
passes  were  blocked,  but  the  blockade  runners  came  here  within  twelve  days  o'^* 
time.    I  went  down  there  myself  and  helped  to  block  the  river  with  live-oak  tunW- 

A  Voice.  Did  the  putting  in  of  this  live  oak  have  any  effect  on  the  barf         ^ 

Mr.  HuDGiNS.  I  thmk  myself  that  this  timber  should  be  removed  from  ^^'Vi 
was  put  in  to  stop  the  Federals  at  the  time  of  the  war.  The  principal  point  viKS! 
it  was  put  in  is  2  miles  above  here.  We  whipped  the  Yankees  with  it,anyhov. 
have  always  known  that  whenever  they  wanted  to  improve  this  place  all  ^^^I^ 
have  to  do  was  to  put  jetties  out  and  they  could  have  deep  water.  The  Brtf<^ 
River  needs  cleaning  out  from  here  to  Columbia.  There  are  some  bad  spo^  r^- 
and  it  is  caused  by  driftwood  getting  into  the  bottom.  I  can  not  say  ^P^^^^ 
the  river  in  the  way  of  science,  but  speak  only  from  my  own  experience.  I  l^^V 
education  and  deal  only  with  conmion  sense.  The  canal  here  was  dog  to  go*  ** 
sugar  out  of  this  country. 

Colonel  Robert.  When  was  that  canal  made? 

Mr.  HuDGiNS.  That  canal  was  commenced  in  1851  and  finished  in  1855. 

Colonel  Robert.  How  much  water  did  they  have  there  f  ,    ^ 

Mr.  HuDOiNS.  We  left  4  feet.  During  the  war  there  were  no  boats  mn^^^J  T 
there  was  no  navigation  for  about  five  years.  The  trouble  is,  you  can  not  get  toe  ovi^ 
to  hold ;  they  cave  in  and  the  result  is  the  river  fills  up  with  mud.  .  ^ 

Mr.  CoRTHELL.  Were  those  live  oaks  that  were  put  in  there  brought  up  to  tD«> 
face  of  the  river? 

Mr.  HuDOiNS.  They  were  sunk  as  fast  as  we  put  them  in« 

Mr.  CoRTHELL.  Dia  you  bring  any  troops  up  there  f 

Mr.  HUDOINS.  No,  sir.  ^j^^ 

Colonel  MuKSON.  My  brother  had  charge  of  the  party  that  made  the  ^^S^^ 
and  he  has  told  me  repeatedly  that  for  about  60  feet  he  could  not  fill  in  ^'^^  ^ 
because  the  current  was  so  strong.    Above  that  the  water  was  in  saoh  sbap' 
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vesaels  could  pass.    He  said  that  there  was  a  space  there  where  the  current  was  so 
strong  that  the  logs  would  be  washed  away  and  brought  up  to  the  surface.    The  cur- 
rent is  very  strong  and  cqncentrated  at  that  point. 
Colonel  Robert.  Were  those  logs  driven  in  as  piles? 

Mr.  HuDGiNS.  No,  sir;  they  just  rolled  them  in,  and  they  were  bo  heavy  that  they 
sunk. 

A  VoiCB.  I  was  there  at  the  time  the  dam  was  bnUt,  and  the  current  left  an  open- 
ing of  30  to  50  feet. 

Colonel  Robert.  Is  there  any  gentleman  present  here  who  has  any  views  that  he 
^w^ould  like  to  present  to  the  Board  bearing  on  the  subject  of  the  improvement  at  the 
moutb  of  the  Brazos  River?    If  so,  we  would  be  glad  to  hear  him. 

Mr.  Bbown.  I  live  up  in  the  interior  of  the  State,  in  the  cotton  belt.    What  we 

-want  is  cheap  shipping  for  our  cotton.    I  was  told  by  Colonel  Giddings  that  if  this 

improvement  was  a  success  we  would  be  able  to  have  our  cotton  taken  for  $1.25  a 

bale  cheaper  than  by  shipping  it  to  Galveston.    Our  business  is  to  raise  cotton  and 

cotton-seed  products.    W^e  only  raise  enough  breadstuff's  for  our  living.    We  want 

some  return  for  our  crops  if  we  can  set  it.    I  have  been  here  at  times,  and  have 

talked  with  captains  or  vessels,  and  tney  told  me  that  they  could  go  to  sea  from 

bere  at  from  $600  to  $800  less  a  cargo  than  from  New  Orleans.    The  charges  were  so 

much  less.    It  would  be  a  great  benefit  to  the  agricultural  interests  of  the  State  if 

-we  had  an  outlet  for  our  products  independent  of  Galveston.    The  wharf  company 

there  is  a  ereat  monopoly.    I  live  near  Washington,  in  the  cotton  belt,  between  the 

Brazos  and  the  Colorado. 

Colonel  Robert.  Do  yon  expect  to  get  your  cotton  away  from  here  by  railroad? 
Mr.  Brown.  Yes,  sir;  there  are  plenty  of  railroads  pointing  this  way.    All  they 
want  to  know  is  that  this  improvement  is  going  to  be  made  a  success.    There  will  be 
no  question  as  to  getting  roads. 

Mr.  Foster.  A  question  hus  been  raised  hero  with  reference  to  the  ownership  of 
the  water  frontage,  and  Colonel  Robert  wanted  some  light  on  the  subject  as  to 
whether  or  not  the  same  condition  which  is  now  found  at  Galveston  would  be  found 
in  an y  case  of  the  improvement.  You  know  the  fact  that  under  the  recent  compromise, 
the  town  of  Qnintana  owns  part  of  the  frontage. 

Mr.  Brtan  (L.  R.).  I  think  the  syndicate  claims  all  the  frontage  elsewhere,  but  by 
decree  recently  given  by  the  court,  which  is  now  in  session  at  the  cotinty  seat,  the 
people  of  Quintana  own  the  frontage  there. 
Mr.  Robert  Moore.  How  long  a  frontage  is  that? 

Mr.  Bryan  (L.  R.).  I  suppose  it  is  as  far  as  from  our  town  to  the  river  there  Fpoint- 
ing],  about  1,000  feet  on  the  east  side.  Then  there  is  another  front  there  which  is 
about  2,000  feet  long.  Just  above  that  there  is  another  tract  of  about  4,000  or  5,000 
feet  that  is  not  owned  by  the  syndicate.  Above  the  mouth  of  the  bayou  there  is 
about  6,000  feet  not  owned  by  the  syndicate. 

Colonel  Robert.  Mr.  Moore,  you  are  treasurer  of  the  Brazos  River  Channel  and 
Dock  Company,  I  believe? 
Mr.  J.  M.  MoORB.  Yes,  sir. 

Colonel  Robert.  Is  this  syndicate  that  owns  the  land  here  the  same  that  owns  this 
water  frontage? 

Mr.  Moore.  It  is  virtually  the  same  company.  The  Brazos  River  Channel  and 
Book  Company  owns  the  front.  In  point  of  fact,  the  Brazos  River  Channel  and 
Dock  Company,  the  Texas  Land  and  Immigration  Company,  and  the  Velasco  Termi- 
nal Railway  Company  are,  as  I  understand  it,  of  one  interest. 

Colonel  Robert.  I  wanted  to  know  whether  these  interests  are  all  identical,  and 
whether  the  company  which  wants  to  sell  these  improvement's  are  also  the  landed 
interest. 
Mr.  J.  M.  MooRB.  I  nresume  that  it  is. 

Mr.  Bryan  (J.  P.).  1  know  that  the  surveys  are  made  separate.  The  Brazos  River 
Channel  and  Dock  Company  only  runs  back  300  feet,  but  back  of  that  is  the  Texas 
Land  and  Immigration  Company.  I  own  some  of  the  land  around  here  and  I  know 
that  the  frontage  on  the  river  is  separate  and  distinct  from  the  back  land. 

Mr.  J.  M.  MooRB.  They  are  different  companies,  but  in  point  of  fact,  they  are  the 
same  interest. 

Mr.  Brown.  They  claim  this  frontage  under  an  act  of  Congress,  which  is  to  be  a 
matter  of  litigation. 

Mr.  Bryan  (J.  P.).  I  think  yon  are  mistaken.  This  land  is  claimed  under  an  act 
of  the  legislature  for  the  benefit  of  Aransas  Pass,  and  under  its  oharter  they  claim 
the  right  to  condemn  where  it  is  arable  150  feet  and  where  it  is  not  arable  300  feet, 
and  in  consequence  of  that  they  have  laid  off  300  feet  separate  from  the  other. 

Mr.  Bryan  (L.  R.).  I  am  not  interested  in  the  company,  bnt  I  am  a  citizen  oi 
Velasco  and  president  of  the  bank  in  which  Mr.  Moore  is  the  cashier.  All  these 
interests  are  praotically  one.    Aa  I  onderstand  it,  all  that  the  Brazos  River  Channel 
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and  Dock  Company  own  was  procnred  by  them  by  purchase  before  they  conmeBftd 
this  work.  They  claim  the  rtffht  to  condemn,  bat  they  have  never  nndertakeo  le 
condemn  anything,  whether  tney  have  the  right  or  not.  They  have  some  of  t« 
frontage,  but  there  are  other  frontages  there  that  are  owned  by  private  partiei.  ! 
own  some  of  it  myself.  There  is  nothing  here  whereby  they  can  exercise  a  moiie^ 
oly.  I  think  that  this  being  a  cotton  port  it  is  necessary  to  bring^  aboat  competitka 
and  that  this  company  can  afifordto  give  wharfage  and  other  facilities  and  tkejcs: 
all  afford  to  make  concessions.  It  is  to  our  interest  to  build  ap  this  oommnDity 
The  company  owns  large  landed  interests  here  and  it  is  to  their  Interests  to  afori 
facilities  in  order  to  develop  the  harbor.  The  opening  np  of  the  Brazos  River  totb 
commerce  of  the  country  is  the  important  point  to  be  considered.  I  jrot  op  k 
pamphlet  which  was  addressed  to  the  people  of  the  Brazos  YaUey  and  the  YeItt^ 
Board  of  Trade  which  goes  into  the  history  of  this  thing  and  contains  an  estimates 
the  cost  of  improving  the  river  by  Mr.  G.  Y.  Wisner,  civil  engineer  of  J>e^oit,  Midi. 
and  also  several  reports  on  the  river  by  professional  men.  It  also  contains  s  iep<r 
of  a  survey  made  by  Mr.  R.  B.  Talfor,  the  United  States  aasiatant  engineer  <: 
Galveston,  in  1875. 

These  reports  were  made  at  my  instance,  and  embrace  an  estimate  of  the  cost  r 
opening  the  channel  from  Waco  to  the  mouth  of  the  river  for  4  feet  of  water.  Re«f 
nizing  the  fkct  that  in  a  new  State  like  ours  people  had  an  erroneone  idea  of  the  etM 
of  improving  the  Brazos  River,  I  addressed  a  letter  to  Mr.  Wisner  with  s  repoTi 
upon  the  subject  by  Professor  Harwood,  of  the  Waco  Board  of  Trade,  and  I  lia 
made  a  copy  of  the  survey  which  was  made  under  the  direction  of  one  of  year  Board 
of  Engineers  in  1884  or  1885,  and  requested  Mr.  Wisner  to  state  in  a  practicsl  vsj 
what  would  be  the  cost  of  opening  up  the  channel  from  Waco  to  the  month  for  4  feet 
of  water.  He  replied  that  there  was  such  a  wide  discrepancy  between  tiie  two  repora 
that  it  was  hard  to  arrive  at  a  Just  estimate.  He  said  tnat  if  Captain  Talfor's  snrver 
was  correct  it  would  cost  $2,500|000,  and  that  if  Professor  Harwood's  survey  v« 
correct,  it  would  cost  $2,000,000.  The  people  thought  that  it  would  coat  from  *.f:^'» 
fifty  millions  to  make  the  Brazos  navigable  to  Waco.  The  impression  is  that  then 
is  from  400  to  500  miles  of  river  to  improve.  Yon  will  find  in  that  pamphlet,  of  whiv ' 
I  spoke,  that  there  was  over  800,000  bales  of  cotton  raised  in  the  counties  frojiti£| 
on  the  Brazos  River  in  1891. 

If  you  will  take  the  map  of  Texas  it  will  be  seen  by  anyone  familiar  with  ^ 

feneral  physical  characteristics  of  the  State  that  the  State  is  divided  into  thm 
elts.  The  eastern  belt  is  the  timber  bolt,  the  central  the  agricultural  belt,  and  tk 
western  part  the  grazing  belt.  The  Brazos  River  runs  through  the  center  of  tk 
agricultural  belt,  and  it  runs  through  the  black-land  counties  of  Texas,  which  tff 
famous  for  the  production  of  cotton  and  sugar.  The  crops  of  cotton  are  enonnoiL^ 
and  the  sugar  crops  are  so  great  that  that  particular  section  is  known  as  tiie  "f^p' 
bowl''  of  the  United  States.  Mr.  Foster,  I  believe,  has  the  statistics  which  wili/r^ 
you  an  idea  of  the  fertility  of  this  valley ;  and  this  section  will  be  enonDOosi.F 
increased  in  value  if  we  can  get  4  feet  of  water  from  Waco  to  the  month  of  the h^- 
If  we  can  have  at  least  that  depth  the  river  will  be  navigable  to  vessels  that  ^i^ 
carry  at  least  500  bales  of  cotton  each.  I  have  seen  vessels  loaded  with  800  or  !.(>>' 
bales  of  cotton  that  only  draw  2}  feet  of  water.  They  used  to  take  rafts  on  tb# 
Ohio  River  and  come  down  the  Mississippi  River  with  them  to  New  Orleana,  ao^^ 
do  not  see  why  we  can  not  do  the  same  thing. 

Mr.  Foster.  Is  not  the  ownership  of  this  land  pretty  well  disseminated! 

Mr.  Bryan  (L.  R.).  The  land  is  pretty  well  distributed  around  here  and  isoinie<i 
by  various  parties  in  the  State.  Tnese  gentlemen  here  will  have  no  monopoly  of  the 
general  benefits  which  will  accrue,  and  they  do  not  own  all  the  stocks  and  bonds^ 
the  company.  The  benefit  will  come,  as  has  been  stated  by  Colonel  Bryan,  vhen  um 
question  of  the  improvement  is  taken  out  of  the  hands  of  the  private  corporauoo 
and  placed  under  the  control  of  the  Government,  so  that  all  the  ditOPerent  mtermi 
will  share  in  the  development.  There  are  many  gentlemen  present  here  ^^-^^^^[^ 
live  at  a  distance  but  who  are  much  interested  in  tnis  matter.  They  have  no  intenii 
in  this  company  here.  It  has  just  been  said  to  me  by  a  gentleman  of  the  State,  thst 
in  four  counties,  Brazoria,  Fort  Bend,  Matagorda,  and  Marion,  we  have  vhtt  is 
called  the  "sugar  bowl"  of  Texas,  producing  enormous  crops  of  sugar,  besides  cottt* 
and  other  products.  Before  the  war  they  contained  the  great  bulk  of  the  weal» 
of  the  State.  Since  then  they  have  not  had  the  facilities  tor  commerce,  nor  pro^ 
rail  nor  water  transportation,  and  we  had  no  increase  in  population  here  ontil  tb0 
enterprise  was  opened  up.  We  believe  that  with  the  opening  of  this  port  that  tD'»< 
part  will  be  what  it  was  once  before,  the  garden  spot  and  the  richest  part  of  the  9^ 

Colonel  RoBBRT.  Ton  spoke  of  the  falls  in  the  Brazos  River.    Does  anyone  Iesi^* 
their  height? 

Mr.  Bryan  (L.  R.).  Tou  will  find  about  that  in  the  pamphlet  of  which  Iap<^^^ 

Colonel  Robert.  Are  they  30  or  40  feotf 
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Mr.  Mttnson.  No,  sir;  Just  a  few  feet. 

Colonel  Robert.  What  is  your  idea  of  the  difference  of  level  of  those  falls f  Is  it  a 
l^neation  of  20  or  30  or  60  or  80  feet?    Can  ^ou  give  us  some  idea? 

Mr.  MUKSOM.  I  conld  not  with  any  certainty,  but  I  am  satisfied  that  there  is  not  a 
rery  great  difference  of  level. 

Mr.  Davis.  Speakinc  of  boats  navigating  the  river,  I  have  lived  at  Heame  fifteen 
jirears.  I  nnderstand  that  boats  nsed  to  navigate  5  or  6  miles  above  there.  Speak- 
ing in  regard  to  railroads  coming  in  here,  there  is  an  uncertaint^r  with  regard  to 
private  parties  having  control  of  the  improvements,  and  as  to  their  being  able  to  main- 
tsiin  them,  and  we  feel  that  the  only  way  to  have  a  substantial  enterprise  is  by  the 
Government  taking  charge.  Several  railroads  have  already  been  projected,  and  the 
competitive  point  for  all  of  them  is  the  month  of  the  Brazos  River.  All  the  cotton 
reeonrces  up  onr  way  look  to  this  point  here  as  the  outlet  for  their  products.  One 
of  these  roads  is  the  Fort  Davis,  Heame  and  Brazos  Railroad ;  another  is  the  San 
Antonio  and  Galf  Shore  Railroad.  The  Rock  Island  Railroad  will  compete  for  tbe 
1>u8ines8  of  the  Brazos  Valley.  Tbis  is  the  ^reat  cotton  country.  All  the  new  rail- 
roads which  originate  in  this  county  have  this  place  for  their  objective  point.  I  have 
been  up  to  Waco  and  the  people  there  think  that  it  is  feasible  to  make  the  river 
navigable  from  Waco  to  the  mouth. 

Mr.  FosTKR.  As  yon  are  familiar  with  the  railroad  rates,  1  would  ask  what  would 
be  your  opinion  on  this  subject  of  rates  throughout  the  entire  State  of  Texas  should 
the  Brazos  be  opened  to  navigation  t 

Mr.  Davis.  I  should  think  it  would  at  least  lessen  the  rates  to  the  extent  that  has 
been  stated  here.  If  it  would  a  dollar  and  a  quarter  on  a  bale  of  cotton,  it  would 
lessen  the  cost  of  marketing  it  to  an  enormous  figure  in  favor  of  the  producer. 

Mr.  Foster.  Would  not  the  opening  of  the  Brazos  have  a  modifying  effect  on  all 
rates  within  100  miles  on  either  side  of  the  river f 
Mr.  Davis.  Yes,  sir. 

Mr.  Foster.  Would  that  benefit  be  confined  to  the  Brazos  Riverf 
Mr.  Davis.  No,  sir;  it  would  affect  other  parts  of  the  State. 
Colonel  Robert.  Are  there  any  other  gentlemen  here  from  this  vicinity  or  else- 
where on  the  river  valley  that  would  like  to  say  something?    If  so,  we  will  be  glad 
to  hear  them. 

Mr.  Davis.  Everybody  up  our  way  is  interested  in  Velasco.  They  think  that  this 
port  will  be  eventually  opened,  but  they  have  waited  so  long  that  they  got  the 
' '  bines."  But  they  think  that  if  the  Government  will  take  hold  of  it,  it  will  certainly 
be  a  success. 

Mr.  Brtan.  Several  of  the  leading  roads  of  the  State  sent  their  representative 
man  here  to  examine  the  mouth  of  the  Brazos.  They  are  desirous  of  coming  here, 
but  just  as  Captain  Davis  says,  there  was  a  want  of  confidence  in  the  private  corpo- 
ration. The  "InternationaL"  the  "Katy,"  and  another  route  sent  their  representa- 
tives here  to  examine  into  the  practicability  of  getting  deep  water.  The  company 
would  do  it,  but  thev  were  not  satisfied  with  having  the  improvements  under  private 
ownership.  My  belief  is  that  if  the  Government  would  take  hold  all  the  great  roads 
of  the  State  would  make  terminals  here. 

Mr.  Davis.  They  are  pointing  this  way,  but  they  are  watching  to  see  if  the  devel- 
opment will  be  maide  beiore  they  go  to  the  enormous  expense  involved.  The  reducing 
of  transportation  rates  would  make  an  enormous  addition  to  the  wealth  of  our  pro- 
dncers.  There  were  over  3,000,000  bales  of  cotton  raised  Inst  year  and  the  differ- 
ence in  rates  would  make  a  saving  of  something  like  $7,000,000. 
Mr.  Foster.  Do  you  refer  to  the  whole  crop  of  Texas  t 

Mr.  Davis.  I  mean  between  the  radius  of  100  miles  of  the  river— central  Texas, 
through  which  the  Brazos  runs,  and  which  is  the  cotton  belt. 

Mr.  Foster.  You  maintain  that  this  rod  notion  in  rates  on  cotton  that  comes  by 
way  of  Yelasco  wonid  affect  the  whole  cotton  crop  of  the  State,  including  that  which 
goes  by  the  wav  of  Galveston  as  well? 

Mr.  Davis.  Tes,  sir;  because  it  would  be  competitive  against  Galveston.    I  don't 

tbink  it  would  all  come  this  way,  but  the  competition  would  affect  the  rates  elsewhere. 

Mr.  Brtan  (L.  R.).  Captain  Ahm,  of  the  life-saving  station,  says  that  prior  to  the 

improvemeDta  at  the  mouth  of  the  Brazos  River  the  wrecks  were  two  or  three  in 

ft  month,  and  since  then  there  have  been  only  two  or  three  a  year. 

Captain  Ahm.  I  am  captain  of  the  life-saving  station  here.  Prior  to  the  building 
of  the  jetties  here  wrecks  were  very  frequent.  Since  then  they  have  been  reduced, 
so  that  where  we  formerly  had  four  or  five  we  have  one  now.  perhaps  even  less. 
Before  the  improvement  the  harbor  was  a  hard  one,  but  now  it  is  quite  different. 
Unless  there  is  mismanagement  a  vessel  can  now  come  safely  into  the  river. 
Colonel  Robert.  How  many  wrecks  do  yon  think  there  wonhl  be  in  a  year? 
Captain  Ahm.  About  a  dozen  a  year.  During  the  years  1888  and  1889  there  ware 
more  than  a  dozen. 
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Mr.  Robert  Moore.  In  the  case  of  these  wrecks,  what  caased  their  USlim 
enter  the  harbor? 

Captain  Ahm.  Before  this  work  had  been  started  the  ohannel  woold  chaogc,  a: 
there  would  always  be  uncertaiuty  of  water  over  the  bar. 

Colonel  Robert.  These  wrecks  are  not  from  passing  yesselsf 

Captain  Ahm.  They  were  from  Tessels  taking  refuge  here  or  vessels  eomiJig  - 
here. 

The  hearing  was  then  adjourned. 
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LETTER  OF  PRESIDEITr  OV  BRAZOS  RIVER  CHANNEL  AND  I>0CB:  COMPAKT. 

Washington,  D.  C,  FehruAry  15,  M. 

Sir:  By  direction  of  the  exeontive  committee  of  the  Brazos  Biver  Channel  ^i 
Dock  Company  I  make  the  following  additional  statement  to  the  Board  coneerus; 
the  ownership  by  this  company  of  property  upon  the  banks  of  the  Brazos  Hirer. 

If  our  right  to  charse  tolls  as  provided  by  the  act  of  Congress  should  be  take 
tsom  us  by  the  United  States  exercising  its  option  of  taking  over  our  jetties  td 
auxiliary  works,  we  should  be  unable  to  establish  a  monopoly  at  the  moath  of  t^ 
Brazos  River  similar  to  that  existing  at  Qalveston  even  were  we  inclined  so  to  do. 

First.  Because  our  charter  is  obtained  from  the  State  of  Texas  whose  laws  provx' 
that  ''all  rate,  tolls,  or  charges  made  by  any  corporation  formed  under  this  set  i^ 
act  to  establish  channel  and  dock  companies)  shall  be  subject  to  the  right  of  the  k{ 
islature  from  time  to  time  to  alter,  revise,  chauge,  or  amend/'  whereas  the  GalrefH 
Wharf  Company  is  not  so  subject  to  the  control  of  the  Texas  legislature  or  om 
authority. 

Second.  Because  we  have  no  exclusive  ownership  of  the  water  front  at  the  Bn^ 
River  (see  map  heretofore  submitted)  whereas  the  Qalveston  Wharf  Compsoj  of^ 
the  entire  water  front  at  Galveston  as  we  are  informed. 

Third.  Because  the  establishment  of  unreasonable  tolls  would  restrict  thst  co& 
merce  which  is  absolutely  necessary  for  the  success  of  the  port. 

Inasmuch,  however,  as  it  has  been  suggested  that  at  some  time  we  or  our  sneceax^ 
might  attempt  thus  to  establish  a  monopoly  and  to  exact  unreasonable  chsrgeiijs 
announce  our  willingness  to  accept  the  loUowing  conditions  of  any  purchase  or  t^- 
ing  over  of  our  jetties  and  auxiliary  works  bv  the  Government:  .. 

First.  That  1  mile  of  land  upon  the  water  front,  300  feet  in  width  on  the  eaita® 
of  the  Brazos  River,  within  6  miles  of  the  shore  end  of  the  east  Jetty,  Bhall  be  con- 
veyed to  the  United  States  or  to  the  State  of  Texas  or  to  the  county  of  Bnzoita^ 
to  the  city  or  town  which  may  be  incorporated,  embracing  the  present  town  <^^  J|^|T 
for  the  purpose  of  the  construction  of  public  wharves  and  docks,  which  shsU 
free  to  the  general  public  for  all  time,  or,  at  the  option  of  such  public  owner,  s]^' 
tion  of  said  land  not  exceeding  one-half  thereof  may  be  located  upon  the  ^^^, ?^ 
of  the  river  within  6  miles  of  the  shore  end  of  the  west  jetty,  said  land  to  ^^°7^ 
only  to  the  right  of  laying  railroad  tracks  upon  a  strip  &0  feet  in  width  ^^^ 
removed  from  the  Brazos  Kiver;  or  this  company  will  indemnify  and  save  ^*^^j 
such  public  owner  from  any  expense  of  taking  said  land  by  t2ie  right  of  esDom 
domain.  i  *•  «  u 

Second.  That  the  United  States  Government  may  make  suohfhrther  r^ftt'^'^ 
to  wharfage  dnes  as  it  may  deem  necessary. 

RespectfuUy,  Abnbr  Tatlok, 

President  Brazos  Biver  Channel  and  Dock  Cm^ 

CoL.  Henry  M.  Robert, 

CkaJvnnan  ofBraaos  Biver  Board,  Washington,  D,  0» 
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napee  Harbor,  Wis. : 

Improvement  of 1,398;  iv,2672 
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Survey  of. 1,408;  iv,2755 

1  to  injured  employees  engaged  on  pnblio  works,  necessity  of  legislation 

for 1,25 

'sa  (steamship),  removal  of  wreck  of i,  114,  1039 

ibama  Great  Northwestern  Railway  Company,  bridge  of i,  530 

ibama  River,  Ala. : 

Bridge  near  Montgomery,  construction  of i,530 

luiprovement  of 1,200;  U,1633 

aniecla,  Cal.,  alteration  of  bridge  between  Oakland  and i,  536 

bemarle  and  Chesapeake  Canal,  N.  C,  improvement  of  waterway  via.  i,  195 ;  II,  1374 
bemarle  Sound,  N.  C,  improvement  of  waterway  to  Norfolk  Harbor, 

Va 1,195;  n,1374 

bnrgh  Point,  Vi.,  oonstraction  of  bridge  across  Missisqnoi  Bay  at i,535 

equa  Creek,  Fla.,  constrnction  of  bridge  across,  near  Portland i,  534 

(xandria  Bay,  N.  T.,  examination  of  harbor  at h^^j  iy,3312 

le^lieny  and  Westmoreland  Bridge  Company,  bridge  of i,  533 

legheny  River,  Pa. : 

Construction  of  locks  and  dams  in 1,363;  ni,  2428 

Improvement  of 1,362;  ui,2424 

llouez  Bay,  Wis.,  modification  of  harbor  lines  in !>  33 ;  iii,  2647 

lloway  Creek,  N.  J.,  improvement  of i,  150;  u,  1220 

Imora  (bark),  removal  of  wreck  of,  from  Man  of  War  Harbor,  Key  West, 

Fla 1,251;  ii,1566 

1  pen  a  Harbor,  Mich.,  improvement  of I944I;  iv,3011 

Inea  River,  Oreg.,  improvement  of 1,499;  iv,3303 

Itamaha  River,  Ga.,  imnruvement  of 1,230;  ii,  1513 

lve»a  (steamer),  removal  of  wreck  of 1, 114, 1040 

Iviso  Creek.  Cal.,  survey  of 1,488;  iv,3313 

mite  River,  La.,  improvement  of 1,280;  ii,  1756 

udnra  Creek,  Va.     See  Nandua  Creek. 

nva  Augusta  (schooner),  removal  of  wreck  of 1, 138, 1157 

nuapolis  Harbor,  Md.,  survey  of i,  175;  11, 1309 

un,  Cai>e,  MasM.,  construction  of  harbor  of  refuge  at  Sandy  Bay i,  49, 832 

Info  (bark),  removal  of  wreck  of,  from  Man  of  War  Harbor,  Key  West, 

Fla 1,251;  11, 1566 

iimlachicola,  Fla.,  survey  of  approaches  to 1,262;  u,  1655 

Lpuhichieola  Bay,  Fla. : 

Improvement  of I»254;  1I,16!)5 

Survey  of,  including  approaches  to  Apalachicola « i,  262 ;  11,  lt)55 

(]>alHchicola  River,  Fla.,  improvement  oi^  including  the  Cut-off i,  254;  11, 1609 

V]t))leton,  Wis.,  construction  of  bridge  across  Fox  River  Canal  at i,  5H2 

^tpomattox  River,  Va.,  improvement  of 1,193;  u,  1369 

V|)|)oquiniuiink  River,  Del., improvement  of i,  158;  11, 1261 

\.iuedact  Bridge,  Potomac  River,  at  Washington,  D.  C,  repnir  of i,  536;  vi,  3987 

\«iuia  Creek,  Va..  improvement  of 1, 179;  11, 1324 

Uransas  Harbor  Terminal  Raihway  Company,  bridge  of i,  530 

BNa  97 1  1 
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Arkansas  River,  Ark.  and  Kana.  t 

Qauging 1,33;  309;  ni,1936 

Improvement  of i|311;  iii,  1952 

Removal  of  obstractions  in i,  310:  iii,  1949 

Sarveys   of,  at   Little    Rock,  Vanbaren,  Fort   Smith,  and   Pineblnn, 

Ark 1,316;  in,  1989, 1990 

Armament.    ^Sm  Fortifications. 

Arthur  Lake,  La.,  improvement  of 1, 285 ;  ii,  1767 

Ashland  Harbor,  Wis.,  improvement  of 1,388:  in,  2603 

Ashley  River,  8.  C,  establishment  of  harbor  lines  in i;  23 ;  ii,  1487 

Ashtahula  Harbor,  Ohio : 

Bridge  across  Ashtabula  River,  construction  of i,  534 

Improvement  of i,460:  iv,  3086 

Water  levels 1,547;  vi,  4127, 4128 

Ashtabula  River,  Ohio.     Six  Ashtabula  Harbor. 

Assawaman  Bav,  Del.,  improvement  of  waterway  via i,  162;  ir,  1270 

Assistants  to  Chief  of  Engineers i,  550 

Astoria  and  Columbia  River  Railroad  Company,  hridge  of i,  533 

Atchafalaya  Bay,  La.,  examination  of i,  291 ;  ii,  1779 

Atchafalaya  River,  La.,  rectification  of  mouth,  by  Mississippi  River  Commis- 
sion    1,525;  v,3505 

Augusta,  Ga. : 

Improvement  of  Savannah  River  above i,  228;  ii,  1506 

Improvement  of  Savannah  River  below i,  227;  ii,  1503 

Augusta,  Anna  (schooner),  removal  of  wreck  of i,  138, 1157 

Aux  Bees  Scies  Lake,  Mich.    See  Frankfort  Harbor. 

B. 

Babylon  Creek,  N.  T.,  examination  of 1,140,1173 

Back  Cove,  Portland,  Me.    See  Portland. 

Back  River,  Mass.,  construction  of  bridge  across,  at  Bourne i,  534 

Ba^adnce  River,  Me.,  improvement  of i»  30, 778 

Baker,  Adelaide  (schooner),  removal  of  wreck  of,  from  Man  of  War  Harlior, 

Key  West,  Fla i,251;  ii,  1566 

Balls  Ferry,  Cal.,  construction  of  bridge  across  Sacramento  River  at i.  533 

Baltimore  Harbor,  Md. : 

Defenses  of 1,7,15,639 

Improvementof  channel  to 1, 172;  ii,  1299 

Improvement  of  channel  to  Curtis  Bay i,  173;  ii,  1306 

Improvementof  SpriugGarden i,  174;  ii,  1307 

Surveyof 1,174;  ii,  1308 

Wreck  off  Fort  McHenry,  removal  of i|174;  ii,  1307 

Bangor,  Me. : 

improvement  of  Penobscot  River  at 1,30,779 

Survey  of  Pouobscot  River  at i,  44, 811 

Bar  Harbor,  Me.,  construction  of  breakwater  from  Mount  Desert  to  Porcupine 

Island 1,28,775 

Barnegat  Bay,  N.  J.,  examination  of i,  154;  ii,  1229 

Barren  River,  Ky.,  operating  and  care  of  locks  and  dams  on i,  370;  in,  2462 

Bartholomew  Bayou,  La.  and  Ark.,  improvement  of i,  303 ;  in,  1914 

Bartrand  River,  S.  C,  examination  of i,  21 

Battalion  of  Enffineers 1,6,22,570 

Batteries.    See  Fortifications. 

Battery,  New  York  Harbor,  N.  Y.,  survey  of  channel  between  Governors 

Island  and 1,141,1182 

Bay  Ridge  Channel  and  triangular  area  to  Red  Hook  Channel,  New  York 
Harbor,  N.  Y. : 

Improvement  of 1,125,1117 

Survey  of 1,140,1177 

Bayville,  N.  Y.,  construction  of  bridge  across  Mill  Neck  Creek  Inlet  at i,  533 

Beach  Ridge,  Ark.,  prevention  of  Mississippi  River  from  breaking  into  Cache 

Rivor,  near I i,321;  iii,2047 

Beach  Thoroughfare,  N.  J.,  examination  of i,  154 ;  ii,  1235 

Beaufort  Harbor,  N.  C. : 

Improvementof i,  2(^;  ii,  1396 

Improvement  of  waterway  to  Newbem i,  204 ;  ii,  1396 

Improvement  of  waterway  to  New  River i,  206 ;  Ii,  1398 

Beaufort  Harbor,  S.  0.^  improvement  of  channel  to  Savannah,  Ga i,  224;  n,  1498 

Beaufort  River,  8.  C,  improvement  of 1, 224 ;  ii,  1482 
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^aamont,  Tex.,  oonttmotlon  of  bridge  across  Neohes  River  at i,  531 

)lfa8t  Harbor,  Me.,  improTement  of 1^32^781 

Ul,  ^2i«e(c»ohooDer),  removal  of  wreck  of i,  153;  ii,  1227 

^llamy  River,  N.  H.,  improvement  of 1,40,794 

)IIe  River,  Mich^improvemeut  of i)448;  iv,3025 

)llingham  Bay,  Wash.,  aarvey  of i,  523;  iv,  3478 

)iiton  Harbor,  Mich.    See  St.  Joseph  Harbor. 

) verly,  Mass.,  oonstraction  of  bridge  between  Salem  and i,  532 

1)b  Connty,  Ala.,  construction  of  bridge  across  Cuhaba  River,  in i,  530 

g  Assawaman  Bay,  Del.,  improvement  of  waterway  via i,  162;  ii,  1270 

g  Sandy  River,  W.  Va.  and  Ky. : 

Improvement  of. i,  377;  in,  2530 

Improvement  of  Levisa  Fork i,  376;  in,  2529 

Improvement  of  Tug  Fork i,  375;  iii^  2528 

ig  Sunflower  River,  Miss.,  improvement  of i,  308 ;  in,  1935 

i lis  authorizing  constroction  of  bridges,  examination  of i,  24 

Irmingham,  Ala.: 

Examination  for  canal  to  Black  Warrior  River i,  275 ;  ii,  1704 

Survey  for  canal  to  Black  Warrior  River i,  275;  ii,  1704 

iscayne  Bay,  Fla.,  survey  of. i,  252;  ii,  1588 

isbop  and  Clerks  Lisht,  Vineyard  Sound,  Mass.,  removal  of  wreck  near.,  i,  80,928 
ismarck  Harbor,  N.  Dak.    See  Missouri  River  between  Stubbs  Ferry  and 

Sioux  Citv. 
lack  Lake,  Mich.: 

Improvement  of  Holland  Harbor i,  426;  iv,  2916 

Survey  of  Holland  Harbor i,  435;  iv,  2950 

lack  River,  Ark.  and  Mo.,  improvement  of i,  313 ;  in,  1975 

lack  River,  La.,  improvement  of i,  302;  in,  1904 

lack  River,  Mich. : 

Bridge  at  Port  Huron,  construction  of i,  534 

Improvement  of,  at  Port  Huron i,  446;  iv,  3022 

Improvement  of  mouth  of i,  446;  iv,  3021 

•lack  River,  N.  Y.,  examination  of,  to  harbor  at  Dexter i,  482;  iv,  3306 

lack  River,  N.  C,  improvement  of i,  207;  n,  1402 

Hack  River,  Ohio,  improvement  of  harbor  at  Lorain i,  457;  iv,  3072 

Hack  River,  Wash.,  conslxuotion  of  bridge  across i,  531 

(lack  Rock  Harbor,  N.  Y.,  survey  of  Buffalo  entrance  to i»  473;  iv,  3245 

Uack  Warrior  River,  Ala. : 

Bridge  in  Tuscaloosa  Connty,  oonstruotion  of i,  530 

Canal  to  Birmingham,  examination  for i,  275 ;  ii,  1704 

Canal  to  Birmingham,  survey  for i,  275;  n,  1704 

Improvement  of,  below  Tuscaloosa i,  265;  n,  1678 

Improvement  of,  between  Tuscaloosa  and  Daniels  Creek i,  264;  ii,  1667 

Locks  and  dams  on,  operating  and  oare  of i,  265;  ii,  1675 

Blind  Slough,  Oreg.,  oonstmction  of  bridge  across i,  533 

Block  Island,  R.  I. : 

Construction  of  harbor  of  reftige  at i,  78,922 

Improvement  of  Great  Salt  Pond i,  79,926 

Blood  River,  La.,  improvement  of i,  279;  n,  1753 

Board  of  Engineers,  The i,  4,553 

BcBuf  River,  La.,  improvement  of i,  303;  in,  1917 

Bogue  Chitto,  La.,  improvement  of i,  274;  n,  1703 

Bogue  Falia,  La.,  improvement  of i,  278;  n,  1751 

Bogue  Inlet,  N.  C^  examination  and  survey  for  jetty  near i,  211;  n,  1418, 1421 

Bogue  Sound,  N.  C.,  improvement  of  waterway  via i,  205 ;  u,  1398 

Boonville,  Mo.,  construction  of  bridge  across  Missouri  River  at i,  529 

Boon ville  and  JSoward  County  Bridge  Company,  bridge  of i,  529 

Boothb^  Harbor.  Me.,  examination  of i,  43,802 

Boston  Harbor,  Mass. : 

Defenses  at i,  7,12,600 

Harbor  lines  in  Charles  River  at  Cambridge,  modification  of i,  23, 881 

Improvement  of i,  55,843 

Boumo,  Mass.,  construction  of  bridges  by  town  of i,  534 

Bra<ldook  and  Du^nesne  Bridge  Companv,  bridge  of i,  530 

Braddock  Township,  Pa.,  construction  of  bridge  across  Monongahela  River 

to  Mifflin  Township i,  530 

Brandon  (bark),  removal  of  wreck  of,  from  Man  of  War  Harbor,  Key  West, 

_      ^Fla 1,251;  n,  1566 

Branford,  Conn.,  removal  of  wreck  at  Thimble  Islands  east  of i,  138,1156 

Brave  Boat  Harbor,  Me.^  construction  of  bridge  across I,  534 
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Brazos  River,  Tex. : 

Examination  of  channel  to  Galyeston  Bay i,  298;  ii,  1809 

Improvement  of i,  297;  ii,  1808 

Report  upon  improvements  of  Brazos  River  Channel  and  Dock  Com- 
pany    1,298;  n,  1815 

Brazos  River  Channel  and  Dock   Company,   report   upon    improvements 

of 1,298;  11,1816 

Breakwaters  bailt  by  the  United  States,  oooupanoy  or  ir^ory  of.,  i, 24, 636;  vi,  8981 

Bridgeport  Harbor,  Conn.: 

Bridge  across  Pequoniiock  River,  construction  of i,  533 

Har^r  lines  at,  moditication  of 1,23,988 

Improvement  of 1,94,959 

Bridges : 

Alteration  of 1,24,535 

Construction  of 1,24,529 

Examination  of  bills  authorizing  construction  of 1,24 

Examino tiou  of  plans  and  locations  of  propo^^ed i»24, 529, 531 

Obstructing  navigation,  action  upon 1,24,536 

Bristol  County,  Mass.,  bridge  of i,53i 

Broad  Creek,  De].    See  Broad  Creek  River. 

Broad  Creek  River,  Del.,  improvementof i,  167;  ii,  1278 

Broadkiln  River,  Del.,  improvement  of Iyl82;  ii,1270 

Broad  Sound,  Mass.    See  Boston  Harbor. 

Bronx  River,  N.  Y.,  improvement  of 1,118,1093 

Brooklyn,  N.  Y. : 

See  aUo  New  York  Harbor. 

Alteration  of  city  bridge  across  Newtown  Creek,  at  Long  Island  City..       1,535 

Construction  of  city  bridge  across  Coney  Island  Creek i,  534 

Removal  of  wreck  m  Gowauus  Canal i,  138, 1158 

Browns  Creek,  Sayville,  N.  Y.,  improvementof h^^y  H^^ 

Bruce  (schooner),  removal  of  wreck  of h^^\  iv, 3033 

Brunswick  Harbor,  6a.,  improvement  of 1,233;  u,  1621 

Buffalo,  N.  Y. : 

Improvement  of  channels  in  connecting  waters  of  Great  Lakes  between 

Duluth,  Chicago,  and I,*86;  iv,2955 

Improvement  of  harbor  at i»466;  iy,3107 

Survey  of  Buffalo  entrance  to  Erie  Basin,  Black  Rock  Harbor.. .  i,  473;  !▼,  8245 

Buffalo  Bayou,  Tex.,  improvementof 1,296;  xi,  180f) 

Buffalo  Fork,  White  River,  Ark.,  survey  of .: Xt317;  in,  1994 

Burlington  Harbor, Vt.,  improvementof ^^^y  iv,329f 

Buttermilk  Channel,  New  York  Harbor,  N.  Y. : 

Improvement  of 1,125,1117 

Survey  of 1,140,1177 

Byram  River  and  Harbor,  N.  Y.    See  Port  Chester  Harbor. 

C. 

Cache  River,  Ark.,  preven  tion  of  Mississippi  River  from  breaking  into  1, 321 ;  m,  2047 

Cahaba  River,  Ala.,  construction  of  bridge  across 1, 530 

Cairo,  111.,  prevention  of  Mississippi  River  from  breaking  into  Cache  River 

above i|321;  10,2047 

Calais,  Me.,  survey  of  St.  Croix  River  below 1,48,805 

Calcasieu  River,  La. : 

Bridge  at  Lake  Charles,  constructiou  of 1,531 

Improvement  of  mouth  and  passes  of i>286;  11,1768 

California  Debris  Commission; i,  528;  vi, 3961 

California,  Department  of,  reconnikiss&nces  and  explorations  in i>547;  vi,4133 

Caloosahatchee  River,  Fla. : 

Examination  of,  f^om  Orange  River  to  Gulf  of  Mexico 1, 251;  ii,  1569 

Improvementof i»^^;  n,  1557 

Calumet,  111.,  improvement  ef  harbor  at h^^\  nr,2801 

Calumet  River,  111.  and  Ind. : 

Improvementof I^^l^y  IT9  2810 

Improvement  of  harbor  at  Calumet,  111 ^^%  IT,2801 

Cambridge,  Md.,  survey  of  harbor  at X|173;  n,  1296 

Cambridge,  Mass.,  moditication  of  harbor  lines  in  Charles  River  at i,  23, 881 

CauulcMi,  Me.,  improvement  of  harbor  at 1,33,782 

Camden,  N.  J.: 

Improvementof  Cooper  Creek  at h^'^^i  11,1223 

Improvement  of  Delaware  River  at •••  1^144;  n,1206 
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lis,  etc.: 

See  also  Waterwavs. 

A.lbemarle  and  Chesapealce  CaDal,   N.   C,  improvement  of  watervray 

via 1,195;  ii,1374 

A^Uegfaeny  River,  Pa.,  eonstmction  of  looks  and  damt  on i,  363 ;  iii,  2428 

Barren  River,  Ky.,  operating  and  care  of  locks  and  dams  on....  i,  370;  in,  2462 

Birmingham  to  BlaoK  Wamor  River,  Ala.,  examination  for 1)270;  ii,  1704 

Birmingham  to  Black  Warrior  River,  Ala.,  survey  for i,  275 ;  ii,  1704 

Black  Warrior  River,  Ala»  operating  and  care  of  locks  and  dams  on .  i,  265 ;  ii,  1675 

Black  Warrior  River  to  Birmingham,  Ala.,  examination  for 1,275;  ii,  1704 

Black  Warrior  River  to  Birmingham,  Ala.,  survey  fur i,  275 ;  if,  1704 

Cape  Cod  Ship  Canal,  Mass.,  examination  of  approaches  to i,  64, 864 

Cascades  Canal,  Columbia  River,  Oreg.,  oonstmction  of i,  504 ;  i  v,  3416 

Cascades  Canal,  Columbia  River,  Oreg.,  operating  and  care  of. . .  i,  505 ;  i v,  3423 
Clubfoot  and  Harlowe  Canal,  N.  C.,  improvement  of  waterway  via.  i,  204 ;  ii,  1395 

Cod,  Cape,  Ship  Canal,  Mass.,  examination  of  approaches  to i,  64, 864 

Colnmbia  River,  Oreg.,  construction  of  Cascades  Canal 1, 504 ;  iv,  3416 

Columbia  River,  Oreg.,  operating  and  care  of  Cascades  Canal. ..  i,  505;  iv,  3423 
Coosa  River,  Ga.  and  Ala.,  operating  and  care  of  looks  and  dams,  i,  262;  ii,  1654 

Davis  Island  Dam,  Ohio  River,  Pa.,  operating  and  care  of i,  356 ;  iii,  2354 

Des  Moines  Rapids  Canal  and  Diy  Dock,  Mississippi  River,  operating 

and  care  of 1,323;  iii,2104 

Dnlutii  Canal,  Minn.    5m  Duinth  Harbor. 

Erie  Canal.  N.  Y^ preservation  of  bench  marks  along i,  546  ;«vi,  4122 

Erie  Canal,  N.  i.,  widening  locks  of,  to  permit  passage  of  war  ves* 

sels 1,473;  iv,32oO 

Fox  River,  Wis.,  construction  of  bridge  across  canal  at  Appleton i,  532 

Fox  River,  Wis.,  operating  and  care  of  locks  and  dams i,  407 ;  iv,  2719 

Galena  River,  111.,  operating  and  care  ot  lock  and  dam i,  323 ;  iii,  2109 

Galveston  acd  Brazos  Cantu,  Tex.,  examination  of i,208;  ii,  1809 

Gowanus  Canal,  New  York  Harbor,  N.  Y.,  improvement  of i,  125, 1118 

Go wanus  Cannl,  New  York  Harbor,  N.  Y.,  removal  of  wreck  in i,138, 1158 

Great   Kanawha  River,  W.  Ya.,  operating   and   care   of  locks   and 

dams 1,383;  ill, 2576 

Great  Lakes  to  Hudson  River,  examination  for  ship  canal i,  472;  iv,  3128 

Green  River,  Ky.,  construction  of  Lock  and  Dam  No.  5 i,  370 ;  iii,  2459 

Green  Ki  ver,  K^.,  operating  and  care  of  locks  and  dams i,  370 ;  in,  2462 

Green  River,  Ky.,  reconstruction  of  Lock  No.  2,  at  Rnnisey i,  369;  in,  2457 

Green  River,  Ky.,  survey  at  mouth,  for  new  lock  and  dam  i i,  373 ;  in,  2504 

Hudson  River  to  Great  Lakes,  examination  for  ship  canal i,  472;  iv,  3128 

Illinois  and  Mississippi  Canal,  111.,  construction  of Ir418;  iy,2825 

Illinois  and  Mississippi  Canal.,  111.,  operating  and  care  of  canal  around 

rapids  of  Rock  River 1,420;  iv,2880 

Illinois  River,  lU.,  operating  and  care  of  Lagrange  and  Kampsville 

locks  and  dams i,417;  iv,2823 

Kentucky  River,  Ky.,  operating  and  care  of  locks  and  dams i,  375;  in,  2519 

Little   Kanawha   Kiver,  W.    va.,  operating   and   care   of   lock   and 

dam 1,384;  ni,2582 

Louisville  and  Portland  Canal,  Ky.,  operating  and  care  of i,  366 ;  in,  2444 

Michigan  Lake  to  Stnrgeon  Bay,  Wis.,  construction  of  harbor  of  refuge 

at  eastern  entrance 1,3117;  iv,2671 

Michigan  Lake  to  Sturgeon  Bay,  Wis.,  improvement  of i,  396;  iv,  2660 

Michigan  Lake  to  Sturgeon  Bay,  Wis.,  operating  and  care  of i,  3H7 ;  iv,  2666 

MiflsiBsippi  River,  construction  of  Lock  and  Dam  No.  2,  between  St. 

Panl  and  Minneapolis i,323;  in, 2110 

Mississippi  Kiver,  operating  and  care  of  Des  Moines  Rapids  Canal  and 

Dry  Dock 1,323;  in,  2104 

Moiiongahela  River,  acquisition  of  improvements  of  Monongahola  Navi- 
gation Company  1,361;  111,2411 

Monongahela  Kiver,  acquisition  of  Locks  and  Dams  Nos.  6  and  7.  i,  361 ;  in,  2411 
Monongahela  River,  operating  and  care  of  Locks  and  Dams  Nos.  8 

and  9 1,360;  in,  2409 

Morgan  Canal, Tex.,  improvement  of i»294;  n,  1803 

Morgan  Canal,  Tex.,  operating  and  care  of i,  298 ;  n,  1808 

MiiRcIe  Shoals  Canal,  Tennessee  River,  Ala.,  operating  and  care  of.  i.  ail ;  in,  2296 
MiiHkiugnm  River,  Ohio,  operating  and  care  of  locks  and  dams. .  i,  358;  in,  2364 
Northern  and  Northwestern  Lakes  to  Hudson  River,  examination  for 

§bip  canal 1,472;  iv,3128 

Ohio  Kiver,  construction  of  Dams  Nos.  2, 3, 4, 5,  and  6 i,  356 ;  in,  2358 

Ohio  River,  operating  and  care  of  Davis  Island  Dam,  Pa i,  356;  in,  2354 
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Canalt.  etc. — Continued. 

Ohio  River,  operating  and  oare  of  LonisTille  and  Portland  Canal, 

Ky If  366;  ul:- 

Oswego  Canal,  N.  Y.,  widening  locka  of,  to  permit  passage  of  war  ▼ea- 
sels     1, 4SS:  IV. ': 

Portage  Lake  and  Lake  Superior  canals,  Mich.,  improvement  and  oper- 
ating and  care  of i,  389,  &X);  iil: 

Portland  Canal,  Alaska,  survey  of i,  524;  n. 

Rock  River,  111.,  operating  and  care  of  oanal  around  rapids  of..  1^420;  ir.^ 

St.  Clair  Flats  Canal,  Mien.,  improvement  of —  ...  i, 445;  iv 

St.  Clair  Flats  Canal,  Mich.,  operating  and  care ^445;  iv 

St.  Marys  Falls  Canal,  Mich.,  commerce  passing,  in  1896..... iv,2SSkf, 

St.  Marys  Falls  Canal,  Mich.,  damage  to  Fort  Brady  Pier ti 

St.  Marys  Falls  Canal,  Mich.,  operating  and  care i,  438;  iv.:- 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  oonstr notion  of  harbor 

of  refuge  at  eastern  entrance 1,387;  iv.^' 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  improvement  of.,  i, 3SI6;  it.:^ 
Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  operating  and  care .  i,  397 ;  iv.:- 
Superior  Lake  and  Portage  Lake  canals,  Mich.,  improvement  and  oper- 
ating and  care  of 1,389,390;  in:' 

Tennessee  River,  operating  and  care  of  Mnscle  Shoals  Canal,  Ala.  i,  951 ;  iiLt.- 
Wabash  River,  operating  and  care  of  lock  and  dam  at  Grand  BAp- 

ids 1,368;  ul:*' 

Wavrior  River,  Ala.,  operating  and  oare  of  locks  and  dama  above  Tna- 

caloosa i,  265 ;  ii.  1 ' 

Warrior  River  to  Birmingham,  Ala.,  examination  for i,  275;  n,  I' 

Warrior  River  to  Birmingham,  Ala.,  survey  for i,  273 ;  il  IT > 

Canapi  tsit  Channel,  Mass. ,  improvement  of .....  i,7L' 

Canarsie  Bav,  N.  Y.,  improvement  of I,1S),H 

Cape  Ann,  Mass.,  construction  of  harbor  of  refuge  at  Sandy  Bay l4!*>> 

Cape  Charles  City,  Va.,  improvement  of  harbor  at i,  194 :  il  T 

Cape  Cod,  Mass.,  removal  of  wreck  oflf^  near  Orleans lSI' 

Cape  Cod  Ship  Canal,  Mass.,  examination  of  approached  to i,6i.*> 

Cape  Fear  River,  N.  C. : 

Improvement  of,  above  Wilmington h^^i  ^^' 

Improvement  o^  at  and  below  Wilmington 1,209;  ii. H' 

Improvement  of  North  East  River i»207;  ii.  N 

Cape  Lookout  harbor  of  refuge,  N.  C,  survey  of it212;  iLl^ 

Cape  Vincent,  N.  Y.,  improvement  of  harbor  at i,  477 ;  iv.  ;j:^ 

Care,  maintenance,  and  operating  of  certain  public  works,  provision  for.. .        i 

Carrabelle  Bar  and  Harbor,  Fla.,  improvement  of i,  SS3;  ii,  H 

Carrs  Bend,  Cal.,  examination  of  Napa  River  from  Napa  to,  and  for  cat 

through iy494;  iv.a' 

Carvers  Harbor,  V inalha ven,  Me. ,  improvement  of .  i,3i'* 

Cascades  Canal,  Columbia  River,  Greg. : 

Construction  of 1*504;  it,S>' 

Operating  and  care  of 1,505;  iv,<^- 

Casco  Ba^,  Me.,  construction  of  bridge  across,  at  Yarmouth i'^^ 

Cashie  River,  N.  C.,  examination  of 1, 199:  ilP 

Catskill  Creek,  N.  Y.,  examination  of 1,114,1^ 

Cedar  Creek,  Del., examination  of i»171;  iiV 

Cedar  Keys,  Fla.,  examination  of  harbor  at 1*252;  ilI^^ 

Celilo  Falls,  Columbia  River,  Oreg.  and  Wash.,  construction  of  boat  railway 

to  The  Dalles  Rapids 1,505;  iv,St5 

Central  Pacific  Railroad  Company,  bridge  of l£C 

Cham  plain  Lake,  N.  Y.  and  Yt. : 

Defenses  on i,7,9Ci.T44 

Improvement  of  Burlington  Hnrbor,  Yt I948O;  iv,£^ 

Improvement   of  channel    between  North  and    South    Hero  islands, 

Vt 1,480;  iv,S^ 

Improvement  of  Narrows  of ^^1;  iv,S^^- 

Chandlers  River,  Me.,  examination  of,  from  mouth  to  Jonesboro i^Aty 

Chapel  Point  Harbor,  Md.,  survey  of x»l^;  n.^^' 

Charles  River,  Mass. : 

Harbor  lines  at  Cambridge,  modification  of... 1,23.^*^ 

Improvement  of I,55.^i 

Charleston  Harbor,  S.  C. : 

Defensesat - i, 7, 16.^ 

Harbor  lines  in  Ashley  and  Cooprr  rivers,  establishment  of 1,23;  luli^ 

Improvement  of , 1,222;  ii,U' 
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harlevoix  Harbor,  Mioh. : 

Improvement  of '. i,433^  iY,20i2 

Survey  of i,485;  iv,2953 

harlotte  Harbor,  Fla. : 

EIxaminfttioD  of  inside  passage  to  Pnnta  Rasa i,  252 ;  ii,  1572 

Improvement  of i»246;  ii,1559 

iharlotte  Harbor,  N.  Y. : 

Improvement  of h^'^^l  iv,3269 

Water  levels i,547;  vi,  4127, 4129 

/harts.     See  Maps, 
/hatham  Harbor,  Mass. : 

Improvement  of. 1,62,858 

Removal  of  wreck  in i,928 

^Chattahoochee  River,  6a.  and  Ala. : 

Improvement  of^  below  Columbus,  Ga i,266;  u,  1616 

Improvement  of,  between  West  Point  and  Franklin,  6a i,  257 ;  ii,  1620 

heboy gan  Harbor,  Miob.,  improvement  of i,  440 ;  i v,  3009 

hefuncte  River,  La.,  improvement  of i,278;  ii,  1751 

behalis  River,  Wash., improvement  of..« i,510;  iv,34S7 

hequamegon  Bay.  Wis.    See  Asbland  Harbor. 
Z^hesapeake  Bay,  Va.  and  Md. : 

Improvement  of  harbor  at  Cape  Charles  Cit^,  Ya i,  194 ;  ii,  1370 

Removal  of  wreck  in,  abreast  of  Saasafhis  River,  Md i»  171 ;  ii,  1 289 

Chester  River,  Md., improvement  of i|164;  ii,  1273 

Chicago,  111. : 

Examination  of  Illinois  and  Des  Plaines  rivers  for  extension  of  naviga- 
tion to  Lake  Michigan,  at  or  near 1.421;  iv,  2882 

Improvement  of  channels  in  connecting  waters  of  Great  Lakes  between 

Duluth, Buffalo, and i,435;  iv,2955 

Improvement  of  Chicago  River  at '. it  411;  iv,  2793 

Improvement  of  harbor  at i,409;  iv,2790 

Improvement  of  South  Chicago  Harbor i>412;  iv,2801 

Removal  of  wreck  in  North  Branch,  Ch icago  River i,  420 ;  iv,  2881 

Chicago  and  Northwestern -RMlsray.  Company,  bridges  of i,  533 

Chicago  River,  HI.    See  Chicago. 

Chickasahay  River,  Miss.,  improvement  of h^^t  ^h  1^^ 

Chief  of  Engineers,  Office  of  the i,550 

CXina  (barge),  removal  of  wreck  of i^^^O;  iv,2881 

Chincoteagae    Bay,  Va.^  improvement   of  waterway   to   Delaware   Bay, 

Del 1,162;  n,1270 

Chipola  River,  Flsk,  improvement  of  lower 1)254;  u,  1609 

Chippewa  River,  Wis.,  improvement  of,  including  Yellow  Banks I9328:  ni,2152 

Chitto,  Bogpie,  La.^  improvement  of i>274;  n,  1703 

Choctawhatchee  River,  Fla.  and  Ala.,  improvement  of i,  257 ;  n,  1621 

Choptank  River,  Md. : 

Bridge  at  Denton,  construction  of. i,532 

Improvement  of i»164;  11,1275 

Survey  of  Cambridge  Harbor I9I72;  11, 1296 

Christiana  River,  Del. : 

Improvement  of i,155;  11, 1250 

Removal  of  wrecks  in if  170;  11, 1288 

Clearwater  Harbor,  Fla.,  examination  of i,252;  11, 1578 

Clearwater  River,  Idaho,  improvement  of Ii521;  iv, 3465 

Cleveland  Harbor,  Ohio : 

Improvement  of i,458;  iv,d075 

Water  levels i,547;  vi, 4127, 4128 

Clinch  River,  Tenn. : 

Bridge  at  Kingston,  construction  of. 1,530 

Improvement  of 1,353;  ui,2311 

Clinton  River,  Mich.,  improvement  of i»^9;  iv,3027 

Clubfoot  and  Harlowe  Canal,  N.  C,  improvement  of  waterway  via. . .  i,  204;  11, 1395 

Clubfoot  River,  N.  C«,  improvement  of  waterway  via i,  204 ;  11, 1396 

Coaigook  Bay,  N.  C,  improvement  of  waterway  via i,  195 ;  11, 1374 

Cocheco  River,  N.  H.,  improvement  of i,  40, 794 

CoohrM  (steamer),  removal  of  wreck  of^  from  Man  of  War  Harbor,  Key 

West,  Fla i,251;  11, 1566 

Cod,  Cape,  Mass.,  removid  of  wreck  off,  near  Orleans i,  ^,  869 

Cod,  Cape,  Ship  Canal,  Mass..  examination  of  approaches  to 1, 64, 864 

Cold  Spring  Bay,  N.  Y.,  examination  for  connecting  Lloyds  Harbor  with . .  i,  139, 1166 
Coldwater River, Miss., examination  of 1,310;  iii,1943 
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Colorado,  Department  of  the,  reconnaiflaances  and  explorations  in..  i,547;  yi4i 

Colorado  River,  Ariz.,  examination  of 1,487;  iv.' 

Colombia,  Department  of  tlie,  reconnaiMances  and  explorations  in. . .  i,  547;  Tit 
Colombia,  District  of.    See  District  of  Columbia. 
Colombia  River,  Oreg.  and  Wash. : 

Boat  railway  between  The  Dalles  Rapids  and  Celilo  Falls,  constmction 

of i,5*B;  IT, 

Cascades  Canal,  constmction  of i,501;  [v..^ 

Cascades  Canal, operating  and  care  of i,50ii;  it.>. 

Defenses  of  month  of i,T,2l~ 

Ganging 1,507;  iv.- 

Improvement  of,  above  Celilo,  Oreg i,  518;  im.'^- 

Improvement  of,  at  Three  Mile  Rapids if*^05;  it.;:. 

Improvement  of  below  Portland.  Oreg i,503;  rr,.^ 

Improvement  of,  below  Tongne  roint^  Oreg i.  602 ;  it, .v » 

Improvement   of,  between    Rook    Island    Rapids   and   Foster    Creek 

Rapids 1,517;  iv,:>4r 

Improvement  of,  between  Vanconvsr,  Wash.,  and  month  of  Willamette 

Kiver 1,501;  rrJ:! 

Improvement  of  month  of ....  i,503;  iv,:>  - 

Wreck  below  Tongue  Point,  Oreg. ,  removal  of. i,  502 ,*  it,  ^4  - 

Compilations : 

Examinations,  snrvejs,  projects,  appropriations,  etc i  •* 

Laws  for  maintenance,  etc.,  of  navigable  waters i,24;ti 4. ' 

Compton  Creek,  N.  J.,  improvement  of i.  I^.ir- 

Conanicut  Island,  Narragansett  Bay,  R.  I.,  examination  for  channel  throngh . .  i,  ^* '-' 

Conecuh  River,Ala.,  improvement  of i,  259:  ii.  >^ 

Coney  Island  Channel,  New  York  Harbor,  N.  Y.,  examination  of ......... .  i,  1 15.  iw* 

Coney  Island  Creek,  N.  Y. : 

Bridge  at  Brooklyn,  constmction df i-'^ 

Examination  of 1,115,1''- 

Congaree  River,  S.  C,  improvement  of i,  321;  u,l^' 

Conneant  Harbor,  Ohio,  improvement  of i,  461 :  it.  :3i^ 

Connecticut  River,  Conn.,  improvement  of,  below  Hartford '•  ^ ':' 

Conover,  John  B,  (schooner),  removal  of  wreck  of 1. 139, 1 1  * 

Contentnia  Creek,  N.  C,  improvement  of 1.202;  il1?^> 

Contingencies,  estimate  for  examinations,  surveys,  and,  of  rivers  and  harbors,     l  '"^^ 
Continuing  contracts: 

Allegheny  River,  Pa.,  locks  and  dams 1,363;  ni.24> 

Boston  Harbor,  Mass - i.5.>.?^^ 

Buffalo  Harbor,  N.  Y i,466;iv,3; 

Chicago  River,  111 i,411;  iv.lT:^^ 

Christiana  River,  Del i,  l^;  nA'^' 

Cleveland  Harbor.  Ohio i,468;  iv,3»': 

Columbia  River,  Oreg.,  Cascades  Canal i,504;  iv^.'U'^ 

Cumberland  River  above  Nashville,  Tenn i,  344 ;  in.  '^\ 

Cumberland  Sound,  6a i,235;  n,15:^ 

Delaware  Bay,  Del.,  harbor  of  refuge i.  1^9j  ^^^;'! 

Delaware  River  at  Philadelphia,  Pa.,  and  Camden,  N.J i^  144 ;  ii.  \-^' 

Duluth  Harbor,  Minn i,386;  m.^?- 

Duukirk  Harbor,  N.  Y i,464;iv.3K 

Falls  of  Ohio  River  at  Louisville,  Ky i,364;  itt:'4ili 

Fortiiioations };\ 

Galveston  Harbor,  Tex i,292;  n,lT5 

Grays  Harbor  and  bar  entrance.  Wash i,  509;  iv;^^^ 

Great  Lakes,  channels  in  connecting  waters  of i,  435 ;  it'* ^. 

Hudson  River,  N.Y ^^^'^ 

Humboldt  Harbor  and  Bay,  Cal i,493;  iv.S?* 

Illinois  and  Mississippi  Canal,  111 i,418;  iv,^; 

Indiana  Chute,  Falls  of  Ohio  River i,364;  niM 

Kentucky  River,  Ky i,37S;in»g^' 

Keweenaw  Bay  to  Lake  Superior,  Mich.,  waterway  from i,  389;  ni,3@ij^ 

Milwaukee,  Wis.,  harbor  of  refuge 1,402;  iv,2w? 

Mississippi  River,  between  Missouri  River  and  St.  Paul,  Minn  ...  1, 322;  ui;^ 

Mississippi  River,  between  Ohio  and  Missouri  rivers i,318;  in/^^^ 

Mississi  ppi  Ri  ver,  between  Ohio  River  an d  Head  of  Passes i,  525 ;  v,  ^^ 

Mississippi  River,  Vicksburg  Harbor,  Miss i,306;  in,l^ 

Missouri  River,  below  Sioux  City,  Iowa i,527;  vi,3g^ 

Mobile  Harbor,  Ala i,263;U,l^ 

Monongahela  River,  W.  Va.  and  Pa 1,359;  niy^ 


INDEX.  9 

n  1 1  n  uing  oontraota — Continued. 

NarraganBett Bay,  B.I 1,74,906 

Newtown  Creek,  N.  Y 1,128,1126 

Kew  York  Harbor,  N.  Y.,  Bay  Bidgo,  Red  Hook,  and  Bnttermilk  cban- 

nelB 1,125,1117 

New  York  Harbor,  N.  Y.,  Newtown  Creek 1,128,1125 

Nortbem  and  Nortbwestem   Lakes,  ohannele   in    connecting  waters 

of 1,435;  iv,2965 

Oakland  Harbor,  Cal i,484;  iv,3327 

Ohio  River,  Dams  Nos.  2, 3. 4, 5.  and  6 i,356;  iii,2358 

Ohio  River,  Falls  of,  at  Louisville,  Ky.,  inclnding  Indiana  Cbnte.  i,  364:  iii,  2441 

Plaquemine  Buron,  La 1,282;  n,  1759 

Point  Judith,  R.  L,  harbor  of  refuge i,  77, 918 

Portland  Harbor,  Me.,  including  Back  Cove 1,37,790 

Providence  River,  R.  I 1,74,908 

Kivers  and  harbors i,  22 

Kockland  Harbor,  Me 1,33,783 

Sabine  Pass,  Tex.,  harbor  at i,288;  ii,1771 

Savannah  Harbor^a i,224;  ii,  1493 

Superior  Harbor,  Wis i,386;  in,  2592 

Superior  Lake  to  Keweenaw  Bay,  Mich.,  waterway  from i,  389;  in,  2608 

Vioksbnrg  Harbor.  Miss 1,306;  in,  1927 

Willamette  River  above  Portland,  Oreg i,506;  iv,3429 

Wilmington  Harbor,  Cal i,486;  iv,3335 

Wilmington  Harbor,  Del i,155;  ii,  1250 

Winyah  Bay,  8.  C 1,217;  11,1452 

Yamhill  River,  Ore^ i,506;  iv,3429 

Yaquiua  Bay,  Oreg 1,499;  iv,3394 

•  Yazoo  River,  Miss.,  month  of 1,306;  iii,1927 

on  tracts,  continuing.    89e  Continuing  contracts. 

coper  Creek,  N.  J.,  improvement  of .' i;162;  ii,1228 

ooper  River,  8.  C,  establishment  of  harbor  lines  in i,  23 ;  ii,  1487 

oo8a  River,  Qa.  and  Ala. : 

Improvement  of i)261;  ii,  1642 

Improvement  of,  between  Rome,  Ga.,  and  East  Tennessee,  Virginia  and 

Georgia  Railroad  Bridge 1.261;  n,1642 

Improvement  of,  between  Wetnmka,  Ala.,  and  East  Tennessee,  Virginia 

and  Georgia  Railroad  Bridge 1.262;  ii,1647 

Operating  and  care  of  locks  and  dams  on i>262;  ii,1654 

Joos  Bay,  Oreg. : 

Improvement  of  tntranoe  and  harbor i,496;  iy,3884 

Improvement  of  harbor  by  dredging i>497;  xv,3387 

:;ooB  River,  Oreg.,  improvement  of 1,498;  iv,3388 

i^oquille  River,  Oreg. : 

Improvement  of,  between  Coqnille  City  and  Myrtle  Point i,  496;  iv,  3383 

Improvement  of  month i,495;  iv,3380 

^Corporations,  occupancy  or  i^nry  of  public  structures  by i,  24, 536;  vi,  8981 

i^orpfl  of  Engineers : 

Changes  during  the  year 1,3 

Laws  of  Fifty-fourth  Congress,  second  session,  and  Fifty-fifth  Congress, 

first  session,  aflfecting  the vi,  4151, 4197 

Number  and  distribution  of  officers 1,3 

Officers  detached i,  4 

Dorpns  Christi  Channel,  Tex.,  construction  of  bridge  across i,  530 

Dos  Cob  Harbor,  Conn.,  improvement  of 1,102,969 

Conrtablean  Bayou,  La.,  improvement  of i,  283;  11,1762 

Uowlitz  River,  Wash.,  improvement  of it  520;  iv,3463 

Crystal  River,  Fla.,  examination  of i,252;  il,1580 

Cumberland  River,  Tenn.  and  Ky. : 

Gauging 1,23,309;  in,  1936 

Improvement  of^  above  Nashville,  Tenn lf344;  iii,  2223 

Improvement  of,  below  Nashville,  Tenn « i,  342 ;  in,  2220 

Survey  of  mouth  of 1,347;  ill,  2242 

Cumberland  Sound,  Ga.  and  Fla. : 

Defenses  of 1,17,700 

Improvementof i,235;  ii,  1526 

Current  River,  Ark.  and  Mo.,  improvement  of 1,314;  iii,  1978 

Currituck  Soond,  N.  C,  improvement  of  waterway  through i,  195;  li,  1374 

CnrtiB  Bay,  Md.,  improvement  of  channel  in  Patapsco  River  to it  173;  U,  1306 

Cut-off,  Apalachicola  River,  Fla.,  improvement  of 1, 254 ;  ii,  1609 
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Cnyahoga  River,  Ohio.    See  Cleveland  Harbor. 

Cypress  Bayou,  Tex.  and  La.,  improvement  of 1,801;  ui,1886 

Dalles  Rapids,  llie,  Columbia  River,  Oreg.  and  Wash.,  construction  of  boat 

railway  to  CeHlo  Falls i,505j  iv,3425 

Dams: 

See  aUo  Canals. 

Form  of  water  surface  backed  up  by,  in  running  streams m,  2378 

D'Arbonne  Bayou,  La.,  obstruction  of,  by  raftomen vi,  3982 

Darien  Harbor,  Ga. : 

Improvement  of 1,229;  u,  1508 

Removal  of  wreck  in i,  237;  ii,  1538 

Davis  Island  Dam,  Ohio  River,  Pa.,  operating  and  care i,  356 ;  iii,  2354 

Defenses,  seacoast.    See  Fortifications. 

De  Graeeey  Sylvia  (steamer),  removal  of  wreck  of i,  502 ;  i v,  3406 

Delaware  Bay,  N.  J.  and  Del. : 

Delaware  Breakwater,  Del.,  construction  of i,  148 ;  ii,  1214 

Harbor  of  refuge,  construction  of h^^^l  ^h  1216 

Pier  near  Lewes,  Del.,  construction  of ly  147 ;  ii,  1213 

Waterway  to  Chincoteasue  Bay,  Va.,  improvement  of i,  162 ;  ii,  1270 

Wreck  near  Ship  John  Light,  removal  of ii,  1227 

Delaware  Breakwater,  Del.,  oonstrnction  of i,  148 ;  ii,  1214 

Delawaie  River,  N.  J.,  Pa.,  and  Del. : 

Defensesof 1,7,14,628 

Dike  at  Fort  MiflBin,  Pa.,  rebuilding  of i,638 

Dike  at  Woodbury  Creek,  rebuilding  of 1,152,639;  u,1223 

Marcushooky  Pa.,  Improvement  of  ice  harbor  at i,  146 ;  ii,  1213 

Philadelphia,  Pa.,  improvement  above  and  below i»  142 ;  ii,  1192 

Philadelphia,  Pa.,  and  Caniddn,  N.  J.,  improvement  between i,  144;  ii,  1205 

Wreck  opposite  League  Island,  Pa.,  removal  of i,  153 ;  ii,  1227 

Delta  Cooperage  Company,  bridge  of i,530 

Delta  Point,  La.,  improvement  of  harbor  at,  by  Miiaisaippi  River  Commis- 
sion   1,525;  v,8505 

Dennis  Creek,  N.  J.,  improvement  of i»151;  ii,1222 

Denton,  Md.,  oonsiruction  of  bridge  aoross  Choptank  River  at i,  532 

Depot, Engineer,  Willets  Point, N.Y 1,6,22,574 

Des  Moines  Rapids  Canal  and  Dry  Dock,  Mississippi  River,  operating  and 

oareof i,823;  ui,2104 

Dee  Moines  River,  Iowa  and  Mo.,  survey  of  Egyptian  Levee,  along.,  i,  325;  iii,  2124 

Des  Plainee  River,  IlL,  examination  of i^^l;  iv,2882 

Detroit,  Mich.,  reconstruction  of  bridge  across  Detroit  River,  by  city  of i,  529 

Detroit  River,  Mich. : 

Bridge  at  Detroit,  reconstruction  of 1,529 

Improvement  of I»^^i  iv,3029 

Dexter,  N.  Y.,  examination  of  Black  River  to  harbor  at i,  482;  iv,  3306 

District  of  Columbia : 

5m  aUo  Washington,  D.  C. 

Public  buUdings  and  grounds  and  Washington  Monument.,  i,  542;  yi,  4025, 4032 

Washington  Aqueduct,  increasing  water  supply  of  city  of  Washiuff- 

ton 1,540;  vi,4018 

Washington  Aqueduct,  maintenance  and  repair  of i,  537 ;  vi,  3991 

Washington  Aqueduct,  raising  height  of  Great  Falls  Dam i,  540 ;  vi,  4018 

Dividing  Creek,  Md.    See  La  Trappe  River. 

Dividing  Creek,  N.  J.,  examination  of h^^^t  li,  1242 

Division  engineers i,25 

Divisions,  engineer i,25 

Doboy  Bar,  Ga.,  survey  of Iy237;  11,1538 

Dog  River,  Miss.,  survey  of 1^276;  ii,  1718 

Dredge  boats  on  Upper  Mississippi  River,  operation  of i,  23, 321 ;  in,  2049 

Duck  Creek,  Del.    See  Smyrna  River. 

Duck  Island  Harbor,  Conn.,  construction  of  harbor  of  reftige  at i,  89, 951 

Duluth,  Minn. : 

Bridge  across  St.  Louis  River  to  Superior,  Wis. ,  construction  of i,  533 

Harbor  lines  at,  modification  of 1,23;  ui,2647 

Improvement  of  harbor  at i,386;  ui. 

Improvement  of  channels  in  connecting  waters  of  Great  Lakes  between 

Buffalo.  Chicago,  and ir435;  iv,.^^^ 

Duluth  Street  Railway  Company,  bridge  of 1,538 
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iinkirk  Harbor,  N.  T.,  improvement  of i,464;  iy,3103 

iiwamiBh  Uiver.  Wash.,  improYement  of • h^^^t  iv, 3438 

iixbury  Beaob,  Mass.    See  Duxbnry  Harbor. 

uJLbary  Harbor,  Mass. : 

Examination  of 1,63,860 

Examination  of  Doxbury  Beach i,  64, 862 

ads,  James  B..  improvement  of  South  Pass,  Mississippi  River,  by  represent- 
atives of 1,25,277;  ii,1731 

iaat  Chester  Creek,  N.  Y. : 

Examination  of x>140, 1175 

Improvement  of 1,118,1089 

laatern  Branch,  Elizabeth  River,  Ya.    See  Elizabeth  River, 
last  River,  Ga.    See  Brunswick  Harbor, 
last  River,  N.  Y. : 

BiidReat  New  York  City,  construction  of 1,532 

Examination  of  Wallabont  Channel 1,115,1047 

Harbor  lines  at  New  York  City,  establishment  of i,  23, 1081 

Improvement  of 1,111,1026 

l^ast  River,  Wis.,  construction  of  bridge  across,  at  Qreen  Bay i,  532 

Znst  River  Bridge  Company,  bridge  of 1,532 

C<lgartown,  Marthas  Vineyard,  Mass.,  improvement  of  inner  harbor  at. . . .  i,  68, 890 

'2dge water,  N.  J.,  removal  of  wreck  in  Hudson  River,  below i,  114^  1010 

Egyptian  Levee,  Des  Moines  River,  Iowa  and  Mo.,  survey  of i,  325;  iii,  2124 

illizabeth  River,  N.  J. : 

Improvement  of 1,131,1134 

Survey  of 1,141,1185 

Elizabeth  River,  Va. : 

Bridge  across  Southern  Branch  at  Norfolk,  construction  of i ,  533 

Norfolk  Harbor  and  its  approaches,  improvement  of i,  190;  ii,  1353 

Waterway  to  Albemarle  Soand,  N.  C.,  improvement  of i,  195;  u,  1371 

Western  Branch,  improvement  of ly  191;  11,1365 

Wreck  in  Southern  Branch,  removal  of 1,198;  if,  1380 

31k  River,  W.Va., improvement  of i,880;  in,  2565 

Slliott  Bay,  Wash.,  improvement  of  waterway  via i,  513 ;  i v,  3445 

Bills  Island,  New  York  Harbor.  N.  Y.,  modification  of  harbor  lines  at i,  23, 1075 

Bllsworth,  Me.,  examination  of  Union  Biver  near 1,42,800 

Embankments i,8 

Emory  River,  Tenn.,8urvev  of,  up  to  Harriman i»354;  ui,2316 

Emplacements.    See  Fortifications. 

Employees  ii^nred  while  engaged  upon  public  works,  necessity  of  legislation 

for  relief  of i,25 

Engineer  Depot,  Willets  Point, N.  Y 1,6,22,674 

Engineer  divisions i,25 

Engineers,  Battalion  of 1,6^22,570 

Engineer  School,  Willets  Point,  N.  Y 1,5,22,662 

Engineers,  Corps  of.    See  Corps  of  Engineers.   • 

Engineers,  division i,25 

Engineers,  Ofiloe  of  the  Chief  of i,550 

Engineers,  The  Board  of i,4,553 

^ntorvriM  (schooner),  removal  of  wreck  of 1,80,927 

Erie  Basin,  Black  Rook  Harbor,  N.  Y.,  survey  of  Buffalo  entrance  to. .  i,  473 ;  iv,  3245 
Erie  Canal,  N.  Y. : 

I^servation  of  bench  marks  along i,546;  vi,4122 

Widening  locks  of,  to  permit  passage  of  war  vessels i,  473 ;  iv,  3250 

Erie  Harbor,  Pa. : 

Harbor  lines  in  Presque  Isle  Bay,  establishment  of i,  24 ;  i v,  3265 

Improvement  of i>*^;  iv,3097 

Survey  of l,*73;  iv,3237 

Water  levels 1,547;  vi, 4127, 4128 

Wrecks  in,  removal  of 1,472 

Erie  Lake: 

See  aUo  Northern  and  Northwestern  Lakes. 

Defenses  on i)7,20 

Examination  of  shoals  in Ii547;  vi,4123 

Water  levels i,547;  vi,  4127, 4128 

Escambia  River,  Fla.,  improvement  of i,259;  ii,1681 


12  INDEX. 

Esoanaba,  Mioh.,  water  leyels  at l»&^7;  ▼1,41^,41? 

Esopus  Creek,  N.  Y.    1800  Sangerties  Harbor. 

Essex  County,  Mass.,  bridge  of .. .....      L53t 

Essex  River,  Mass.,  improyement  of ....  1,4^3^ 

Estimates: 

California  Debris  Commission.. i^s^^ 

Engineer  Depot,  Willets  Point,  N.  Y 1.2. 

Fortifications • L^ 

Mississippi  River  Commission 1.^^ 

Missouri  River  Commission ....      i,K'^ 

New  York  Harbor,  N.Y.,  snperTJsion  of i,f>j 

Northern  and  Northwestern  Lakes i,54' 

Pablio  buildings  and  grounds,  and  Washington  Monument,  D.  C. ......      i^o^ 

Rivers  and  harbors,  examinations,  surveys,  etc.,  of .      l52'- 

Rivers  and  harbors,  improvement  of l:: 

Surveys  and  reconnaissances  in  military  departments,  and  for  mapa i,^ 

Washington  Aquednot,  D.  C,  maintenance  and  repair  of lS4 

Washington  Monuments  D.  C,  care  and  maintenance  of .      i.l^4 

Eureka  Harbor,  Cal.,  examination  of i^^di;  iv,:^?7: 

Everett  Harbor,  Wash.,  improvement  of i^  515;  it,  ZU' 

Examinations: 

Compilation  relative  to  surveys  and i,^ 

Est imnte  for  surveys,  contingencies,  and,  of  rivers  and  harbors ...      i,fwt 

Exeter  River,  N.  H.,  survey  of,  from  mouth  to  upper  bridge  in  Exeter I,44«^I^ 

Explorations  and  reconnaissances  in  military  departments i,  547,  ti,  4131 

F, 

Fairbaven  Harbor,  Mass.    5m  New  Bedford  Harbor. 

Fairport  Harbor,  Ohio,  improvement  of 1,459;  IT,30S 

Falia,  Bogne,  La.,  improvement  of 1, 278;  n,  17^1 

Fall  River  Harbor,  Mass.,  survey  of i,8l.!i^'. 

Falls  of  Ohio  River,  Louisville,  Ky.,  improvement  of i,  364;  in.  2441 

Far  Rockaway,  N.  Y.,  examination  of  channels  to  In  wood  and i,  140,  IITIO 

Feather  River,  Cal. : 

Improvement  of i,  490;  it,  3380 

Improvement  of,  by  California  Debris  Commission ;....  i,  528 ;  vi,  39tl 

Femandina,  Fla.,  improvement  of  waterway  to  Savannah,  Ga i,  2X ;  u,  1535 

Fishing  Creek,  N.  C,  improvement  of i,200;  u,l3^ 

Fish  Island,  New  Bedford  Harbor,  Mass.    Se$  New  Bedford  Harbor. 

Five  Mile  Creek,  Ala. : 

Examination  for  canal  to  Black  Warrior  River 1^275;  ii,1704 

Snrveyfor  canal  to  Black  Warrior  River h^^i  n^VtOi 

Five  Mile  River  Harbor,  Conn.,  improvement  of ]:,100,9& 

Flag  Lake  and  River,  Wis.    See  Portwing  Harbor. 

Flathead  River,  Mont.,  improvement  of i,  522;  iv,  ^(68 

Flint  River,  Ga., improvement  of i»255;  ii,161S 

Florida : 

Defenses  of  coast  of 1,7, 17, 18, 702,714 

Obstruction  of  navigable  waters  i n,  by  the  water  hyacin th i,25 

Flushing  Bay,  N.  Y. : 

Examination  of  channel  connecting  Newtown  Creek  and i,  139, 1159 

Improvement  of i,  123,110S 

Forked  Deer  River,  Tenn. : 

Improvement  of 1,340,341;  in,  2217 

Survey  of 1,347;  m,22S4 

Fort  Hamilton,  New  York  Harbor,  N.  Y.,  removal'of  wreck  below i,  114,  IQSd 

Fortifications: 

Appropriations 1,8 

Continuing  contracts i,9 

Estimates i,2S 

New  works i,g 

Preservation  and  repair  of 1,8 

Projects 1,7,553 

Sea  walls  and  embankments i,^ 

Sites  for,  acquisition  of 1,7 

Submarine  mines 1.11 

Fort  McHenry,  Baltimore  Harbor,  Md. : 

Removal  of  wreck  off i,  174;  11, 1907 

Seawall  at , 1,15,638 
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i^ort  Marion,  Fla.,  preservation  and  repair  of 1,17,703 

i'ort  MiflBin,  Pa.,  rebuilding  dike  at i,638 

■^ort  Monroe,  y a.,  sewerage  system  at 1,16,663 

'^ort  Montgomery,  N.  Y.,  preserration  and  repair  of i,  744 

rort  Niagara, N.  Y« sea  waU  at 1,20.743 

rort  8chuTler,N.Y., sea  wall  at i,611 

.^ort  Smith,  Ark.: 

Improvement  of  Arkansas  Riyer  at it311;  iii,  1952 

Survey  of  Arkansas  River  at i,316;  in,  1989 

Fox  River,  Wis. : 

Bridge  across  United  States  oanal  at  Appleton,  construction  of i,  532 

Bridge  at  Green  Bay,  construction  of 1,532 

Bridge  at  Menasha,  construction  of i,533 

Improvement  of i,406;  iv,2709 

Improvement  of  Green  Bay  Harbor 1,395;  iy,2657 

Operating  and  care  of  locks  and  dams  on i»407;  iv,  2719 

Frankfort,  Me.,  examination  for  removal  of  wreck  in  Marsh  River i,  43, 801 

Frankfort,  Mich.,  improvement  of  harbor  at i*  432 ;  iv,  2939 

FrederickCf  Marit  (ship),  removal  of  wreck  of,  firom  Man  of  War  Harbor, 

Key  We8t,Fla i,251;  u,1666 

French  Broad  River,  Tenn. : 

Improvement  of 1,352;  iii,2308 

IiVJury  to  training  walls vi,3983 

Friend,  Lottie  K,  (schooner),  removal  of  wreck  of ii,  1227 

Fulton,  Ark. : 

Improvement  of  Red  River  above 1,300;  in,  1895 

Improvement  of  Red  River  below 1,299;  ui,  1877 

G. 

Galena  River,  111.,  operating  and  care  of  lock  and  dam  on '»^^  in,  2109 

Galveston  and  Brazos  Canal^  Tex.,  examination  of i,  298 ;  ii,  1809 

Galveston  and  Brazos  Navigation  Company,  examination  of  canal  of.  i,  298 ;  n,  1809 
Galveston  Bay  and  Harbor,  Tex. : 

GalvoHton  Bay,  examination  of  channel  to  Brazos  River i,  298;  ii,  1809 

Galveston  Bay,  improvement  of  ship  channel  in f,  294 ;  ii,  1803 

Galveston  Harbor,  defenses  of 1,7,19,737 

Galveston  Harbor,  improvement  of i,  292;  ii,  1793 

Galveston  Island,  survey  at  easterly  end  of i,  298 ;  ii,  1813 

Morgan  Canal,  operating  and  care  of 1,298;  u,  1808 

Morgan  Cut  and  Canal,  improvement  of 1^294;  ii,  1 803 

West  Galveston  Bay,  improvement  of  channel  in i,  295 ;  li,  1804 

Galveston  Island,  Tex.,  survey  at  easterly  end  of i,  298 ;  u,  1813 

Gasconade  River,  Mo.,  improvement  o^  by  Missouri  River  Commission,  i,  527 ;  vi,  3837 
Gauging : 

See  also  Hydraulics. 

Columbia  River,  Greg,  and  Wash 1,507;  iv,3432 

Mississippi  River  and  tributaries 1,23,309;  iii,  1936 

Mississippi  River  at  St.  Paul,  Minn 1,332;  lu,  2164 

Northern  and  Northwestern  Lakes 1*547;  yi,4127 

Gauley  River,  W.  Va.,  improvement  of 1,380;  in, 2564 

Gedney  Channel,  New  York  Harbor,  N.  Y.  j 

Improvement  of if  113;  1031 

Removal  of  wreck  in i>114;  1039 

Genesee  River,  N.  Y.    See  Charlotte  Harbor. 

George  Lake,  8t.  Johns  River,  Fla.    See  Volusia  Bar. 

Georges  River.  Me.,  improvement  of i,35, 785 

Georgetown,  D.  C.    See  Washington. 

Georgia,  defenses  of  coast  of i,  7, 17, 700 

Glencove  Harbor,  N.  Y.,  improvement  of i,  122, 1103 

Gloucester  Harbor^  Mass.,  improvement  of i,  49, 835 

Goshen  Creek,  N.  J.,  improvement  of 1,153;  n,  1225 

6 oremor  Jf«fTiii  (steamer),  removal  of  wreck  of 1^251;  u,  1566 

Governors  Island,  New  York  Harbor,  N.  Y.,  survey  ot  channel  between  the 

Battery  and 1,141,1182 

Qowanns  Bay  channels.  New  York  Harbor,  N.  Y. : 

Improvement  of 1,125,1117 

Survey  of 1,140,1177 

Gowanus  Canal,  New  York  Harbor,  N.  Y. : 

Improvement  of 1,125,1118 

Removal  of  wreck  in 1,138,1158 
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Gowanns  Creek,  New  York  Harbor^  N.  Y. : 

Improvement  of  channel  in 1,127,1]^ 

Survey  of I^14tl> 

Grand  Haven  Harbor,  Mioh.,  improvement  of i,  427;  iv.  :^ 

Grand  Lake,  La.,  improvement  of Iy285;  n.:~~ 

Grand  Marais,  Mich.,  improvement  of  harbor  of  refnge  at i«992;  iii.2n 

Grand  Maraia,  Minn.,  improvement  of  harbor  at z^  385;  in. ^'■ 

Grand  Rnpids,  Wabash  River,  Ind.  and  HL,  operating  and  care  of 

lock  and  dam  at 1,968;  nh^*'^ 

Grand  River,  La.,  improvement  of i9^82;  ii,1T: 

Grand  River,  Mich. : 

Improvement  of 1,428;  iT.2irt' 

Improvement  of  Grand  Haven  Harbor Iy427;  it,» 

Grand  River,  Ohio.    See  Fairport  Harbor. 

Graste,  Sylvia  de  (steamer),  removal  of  wreck  of i, 608;  iv. .> ' 

Grays  Harbor,  Wash.,  improvement  of.  and  bar  entrance...........  1,509;  twci- 

Great  £kk  Harbor  Inlet,  N.  J.,  removal  of  wrecks  in 1,153;  ilU' 

Great  Kails  Dam,  Potomac  River,  raisins  height  of l,  540;  vi,  4  :* 

Great  Harbor,  Woods  Hole,  Mass.    iSee  Woods  Hole  Channel. 
Great  Kanawha  River,  W.  Va. : 

Improvement  of i,  881;  ni.:^*" 

Iiij ury  to  works,  and  unlawful  deposits  in vj,.:** 

Operating  and  care  of  locks  and  damson i»S83:  iii.:3'r 

Great  Lakes : 

Defenses  of  ports  in  New  York i,7,2i'.'- 

KxaniiDation  for  sliip  canal  to  Hudson  River i,  472;  iv.  .--^ 

Improvement  of  channels  in  connecting[  waters  of i,  435 :  iv, i^' 

Surveys,  and  correeting,  printing,  and  issuing  of  charts i, 544;  vi. ;* 

Water  levels 1,547;  vi. ;:.' 

Great  Pedee  River,  S.  C,  improvement  of. 1, 216;  ii.  U  ' 

Great  Salt  Pond,  Block  Island,  R,  I.,  improvement  of i.TH.  - 

Great  ^Sodus  Bay,  N.  Y. : 

Improvemeut  of  harbor  at .• i, 475;  iv. .-'• 

Use  and  occupancy  of  pier vi,:"*' 

Green  Bay,  Mich.,  water  levels  at  Escanaba 1^547;  vi,  4127.41. 

Green  Bay,  city  of.  Wis. : 

Construction  of  bridges  across  East  and  Fox  rivers,  by lT:*. 

Improvement  of  harbor  at i,  396;  rv.:'^  ' 

Green  Jacket  Shoal,  Providence  River,  R.  I.,  removal  of i, 75. .- 

Green  River,  Ky. : 

Improvement  of,  above  month  of  Big  Barren  River  (Lock  and  Dam 

No.  5) 1,370;  in,:-'- 

Operating  and  care  of  locks  and  damson i,  370;  ni.:*'- 

Reconstruction  of  Lock  No.  2,  at  Rnmsey 1,369;  uu'.^'' 

Survey  at  mouth  of,  for  new  lock  and  dam i,  373;  ni.  2^^  •> 

Greenville  Harbor,  Miss.,  improvement  of,  by  Mississippi  River  Commi»- 

sion 1,525;  y,X'>^ 

Greenwich  Harbor,  Conn.,  improvement  of i,  103.  ^'' 

Grossetete  Bayou,  La.,  examination  of i,  292;  u,  1>1 

Gulfport,  Miss.,  examinations  for  channel  to  Ship  Island  Harbor  and  Gnlf 

of  Mexico 1,276;  n,lT> 

Gnlf  States,  obstruction  of  navigable  waters  in,  by  the  water  hyacinth i.  iT 

Gull  Lake,  Minn .,  construction  of  reservoir  at i,  326 ;  iii.  2IlT 

Guns.    See  Fortifications. 

Guruet  Rock,  Plymouth  Harbor,  Mass.,  examination  of i,64.^- 

Guyandotte  River,  W.  Va.,  improvement  of 1,378;  iii,^w 


H. 


lis? 


Hageny  l?o«0  (barge),  removal  of  wreck  of 1,171;  n.l2f% 

Hamilton,  Fort,  New  York  Harbor,  N.  Y.,  removal  of  wreck  below i,  lu,  lu^ 

Hampton  Roads,  Va. : 

Defenses  of 1,7, 1^5. 6V 

Removal  of  wrecks  in it  198;  n,  127^ 

Harbor  lines,  establishment  of i.^ 

Allouez  Bay,  Wis 1,23;  u\,i^' 

Ashley  River,  S.  C i,23;  i\,U< 

Boston  Harbor,  Mass i,23.^*i 

Bridgeport,  Conn i  ^^ 

Cambridge,  Mass i^^i>\ 
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»oT  lines.  establiBhment  of— Continned. 

:;Uarles  River  at  Cambridge,  Maes ^ 1,23,881 

[Charleston  Harbor,  S. C i,23;  ii,1487 

J-ooper  River,  8.C i,23;  ii,  1487 

Dnluth  Harbor,  Minn i,23;  iii,2647 

Kast  River  at  New  York,  N.Y 1,23,1081 

Kllis  iBlfind,  New  York  Harbor,  N.Y 1,23,1076 

Erie  llarbor,Pa i,24;  iv,3265 

Harlem  River, N.Y 1,23,1077 

Hmlson  River  at  New  York,  N.  Y 1,23,1067,1070 

Kewaunee  Harbor,  Wis i,24;  iv,2785 

New  York  Harbor,  N.  Y 1,23,1067,1070,1075,1077,1081 

Olvnipia  Harbor,  Waab i,24;  iv,3484 

Spnyteu  Duyvil  Creek,  N.  Y 1,23,1077 

Superior  Bay,  Minn,  and  Wis i,23;  iii,2617 

Superior  Harbor,  Wis i,23;  iil,2647 

Wankeean  Harbor, 111 i,24;  iv,2786 

rboTs  ana  rivers.    See  Rivers  and  harbors, 
rlem  River,  N.  Y.  : 

Bridge  obstrncting,  at  New  York  City i,536 

Bridges  across,  location  and  characteristics  of i,  1024 

Harbor  lines  at  New  York  City,  modification  of i,  23, 1077 

Improvement  of i*  HO,  1019 

irlowe  River,  N.  C,  improvement  of  waterway  via i,204;  ii,  1395 

a-raseeket  River,  Me.,  survey  of i,  44, 815 

ivtford.  Conn.,  improvement  of  Connecticnt  River  below i,  86, 948 

it  Slough.  Wash.,  Improvement  of i>511;  iv,3438 

Lvre   de  Grace,  Md.,  improvement  of  Susquehanna  River  above  and  be- 
low    1,163;  11,1272 

ay  Lake  Channel,  St.  Marys  River,  Mich.,  improvement  of i,439;  iv,  3006 

aiines,  John  C.  (schooner),  removal  of  wreck  of i,  198 ;  ii,  1379 

eiena  Harbor,  Ark.,  improvement  of,  by  Mississippi  River  Com  mission.  1, 525;  v,  3505 

ell  Gate,  East  River,  N.  Y.,  improvement  of 1,111,1026 

einpstead,  N.  Y. : 

See  aleo  Glencove  Harbor. 

Construction  of  bridge  across  Long  Beach  Channel,  by  town  of i,  533 

enderaon  Harbor,  N.  Y.,  removal  of  wreck  in i,  482 ;  iv,  3304 

lerr  Island,  Alle<;heny  River,  Pa.,  construction  of  lock  and  dam  at.  i,  363;  iii,  2428 

I  i  1  lebrancl  t  Bayou,  Tex.,  construction  of  bridge  across i,  533 

I illaboro  Bay,  Fia.,  examination  of 1,252;  11,1574 

lillsboro  River,  Fla. : 

Examination  of,  up  to  Tampa 1.252;  ii,  1574 

Removal  of  wreck  in,  at  Tampa i,  251 ;  ii,  1566 

riopnsburg,  N.  Y.,  construction  of  bridge  across  St.  Lawrence  River  near.       i,  531 
floiland  (Black  Lake)  Harbor,  Mich. : 

Improvement  of 1,426;  iv,2916 

Survey  of 1,435;  iv,2950 

Hohoay^  L.  (schooner),  removal  of  wreck  of.- i,  42, 798 

Homoehitto  River,  Miss.,  examination  of 1, 291 ;  ii,  1777 

Horn  Island  Pass  and  Harbor,  Miss. : 

Improvemont  of  Horn  Island  Pass i,270;  ii,  1693 

Survey  of i»276;  n,  1716 

Eorrey  Jf'i/itam  (tug),  removal  of  wreck  of 1,138,1158 

Honsatonic  River,  Conn. : 

Improvement  of 1,92,956 

Survey  of 1,105,979 

HouHtoi),  East  and  West  Texas  Railway  Company,  bridge  of i,  534 

Hudson  River,  N.  Y.  and  N.  J. : 

Kxamination  for  ship  canal  to  Great  Lakes i,  472 ;  iv,  3128 

Kxamination  of  Nyack  Harbor,  N.  Y i,  115, 1044 

Harbor  lines  at  New  York,  N.  Y.,  modification  of i,  23, 1067, 1070 

Improvement  of,  between  Coxsackie  and  Troy,  N.  Y i,  105, 996 

Improvement  of  Peekskill  Harbor,  N.  Y i,  109, 1016 

Wrecks  at  Jersey  City  and  Edgewater,  N.  J.,  removal  of. i,  lU,  1039, 1040 

Humboldt  Harbor  and  Bay,  Cal. : 

Kxamination  of  Eureka  Harbor i,494;  iv,3377 

Improvement  of i,492:  iv,d366 

Huntington  Harbor,  N.  Y.,  improvement  of i,  121, 1100 

Huron  Harbor,  Ohio,  improvement  of h^^t  iv»3064 
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Huron  Lake : 

See  alto  Northern  and  Northwestern  Lakes. 

Improvement  of  harbor  of  reitige  at  Sand  Beach,  Mich 1, 444;  it,  9015 

Water  levels 1,547;  vi,4127 

Huron  River,  Mich.,  examination  of h^^l  iv,30^ 

Hyacinth,  water,  obstraotion  of  navigable  Southern  riyers  by  the i,  3r) 

Hyannis,  Maan,  improvement  of  harbor  of  refuge  at i,66,HSl 

Hydraulic  mining  in  California.    See  California  Debris  Commission. 
Hydraulics : 

See  aho  Gauging. 

Form  of  water  surface  backed  up  by  dams  in  running  streams m,  2378 

I. 

Iberville  Parish,  La.,  bridge  of i,535 

Illinois  and  Mississippi  Canal,  III. : 

Construction  of. i,418;  iv,2825 

Operating  and  care  of  canal  around  rapids  of  Rock  River i,  420;  iv,2880 

Illinois  River,  111. : 

Examination  of , 1,421;  iv,2882 

Improvement  of 1 i»4I5;  iv,  2815 

Operating  and  care  of  Lagrange  and  Kampsviile  locks  and  dams,  i,  417 ;  iv,  2822 

Indiana  Chute,  Falls  of  Ohio  River,  Louisville,  Ky.,  iniproveiiient  of.  i,  364;  ni,  244L 

Indian  River,  Fla.,  improvement  of i,  242;  u,  1554 

Indian  River  Bay,  Del.,  imnrovement  of  waterway  via i,  162;  ii,  1270 

Indian  River  Inlet,  Fla.    See  Indian  River. 

Individuals,  occupancy  or  injary  of  pnblio  structures  by i,  24, 536  ;  Ti,  3981 

Iinury  to  structures  built  by  the  United  States.... i,24,636;  vi,3981 

Inland  waterways.    See  Waterways. 

Inner  Beach,  Hempstead,  N.  Y.,  constraotion  of  bridge  to  Barnum  Island. .       i,  $33 

Inside  routes.     See  Waterways. 

Internal  waterways.    See  Waterways. 

Inwood,  N.  Y.,  examination  of  channels  to  Far  Rockaway  and i,  140, 1170 

Isle  of  Wight  Bay,  Md.,  improvement  of  waterway  via i,  162 ;  u,  1270 

J. 

Jackeon,  Andrew  (barge),  removal  of  wreck  of 1,114,1039 

James  River,  Va. : 

Improvement  of ly  187;  ii,  1346 

Protection  of  Jamestown  Island i)189;  ri,  1349 

Jamestown  Island,  James  River,  Va. ,  protection  of i,  189 ;  li,  1349 

Jeauerette,  La.,  construction  of  bridge  across  Bayou  Teche,  by  town  of i,  532 

Jefferson  County,  Tex.,  bridge  of i,  533 

Jennings,  Mont.,  survey  of  Kootenai  River  above i,  523 ;  iv,  3482 

Jersey  City,  N.  J.,  removal  of  wreck  in  Hudson  River  at i,  114, 1039 

Johnion,  Eager  (canal  boat),  removal  of  wreck  of i,  114, 1040 

Judith,  Point,  R.  I. : 

Construction  of  harbor  of  refuse  at 1,77,918 

Improvement  of  entrance  to  Point  Judith  Pond 1,78,921 

Survey  of  easterly  breakwater  to  shore i,  81, 937 

Jupiter  Inlet,  Fla. : 

Examination  of i»251;  ii,  1568 

Improvement  of 1,242;  ii,  1554 

K. 

Kalamazoo  River,  Mich. : 

Improvement  of i,  4?6;  iv,  2915 

Improvement  of  Sangatnck  Harbor 1,425;  iv,  2913 

Kampsviile  Lock  and  Dam,  Illinois  River,  111.,  operating  and  care  of.  i,  417;  iv,  2822 

Kansas  City,  Osceola  and  Southern  Railway  Company,  bridge  of i,  .531 

Kansas  City,  Shreveport  and  Gulf  Railway  Company,  bridge  of i,  531 

Kenduskeag  River,  Me.,  survey  of  mouth  of i,44,  811 

Kennebec  River,  Me. : 

Defenses  of 1,7. 11 

Improvement  of 1,35,787 

Kennedy  J  Margaret  (schooner),  removal  of  wreck  of i,  174 ;  ii,  1307 

Kenosha  Harbor,  Wis. : 

Improvement  of 1, 404 ;  i v,  2702 

Survey  of i,409;  iv,2773 

Use  and  occupancy  of  south  pier vi,S984 
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Kentucky  River,  Ky. : 

ImprovemeBt  of 1,373;  iii,  2513 

Operating  and  care  of  locks  and  dams  on i,  375 ;  in,  2519 

^ewannee  Harbor,  Wis. : 

Harbor  lines  at,  establishment  of i»24;  iv,2785 

Improvement  of i,  399 ;  iv,  2675 

Ceweenaw  Bay,  Mich.,  improvement  and  operating  and  care  of  waterway  to   . 

Lake  Superior 1,389,390;  in,  2608 

weweenaw  Point,  Mich.,  waterway  across.    See  Keweenaw  Bay. 

Ceyport  Harbor,  N.  J.,  improvement  of 1,135,1147 

Cey  West  Harbor,  Fla. : 

"  Defenses  at 1,7,17,703 

Improvement  of  northwest  entrance  of 1, 244 ;  ii,  1555 

Wrecks  in  Man  of  War  Harbor,  removal  of i>251;  ii,  1566 

Cingston,  Tenn.^  construction  of  bridge  across  Clinch  River  at i,  530 

Cinnickiniok  River,  Wis.,  construction  of  bridges  across,  at  Milwaukee i,  533 

Cittery,  Me.,  construction  of  bridges  to  Badgers  Island  and  York i,  534 

Kootenai  River,  Idaho  and  Mont. : 

Improvement  of,  between  Bonners  Ferry,  and  international  bound- 
ary   ^ 1,521;  iv,3467 

Survey  of,  above  Jennings,  Mont i,523;  iy,3482 

Ii. 

Ja  Crosse  Harbor,  Wis. : 

Improvement  of ^ i,  322;  in,  2059 

Survey  of i,325:  in, 2116 

liafonrche  Bayou,  La.,  improvement  of i,  281;  u,  1757 

liagrange  Look  and  Dam,  Illinois  River,  111.,  operating  and  care  of..  i,417;  iv,  2822 

!iake  Charles,  La.,  construction  of  bridge  across  Calcasieu  River  at i,  531 

liake  City,  Ark.,  construction  of  bridge  across  Lake  St.  Francis  near......       1,531 

liakes,  Great.    See  Northern  and  Northwestern  Lakes. 

Jake  Shore  and  Michigan  Southern  Railway  Company : 

Bridge  o^  at  Ashtabula,  Ohio i,534 

Bridge  of,  at  Toledo,  Ohio 1,531 

^akes,  Northern  and  Northwestern.    See  Northern  and  Northwestern  Lakes. 

l.a  Trappe  River,  Md. : 

Improvement  of i|I65;  u,1276 

Survey  of i,171;  ll,  1295 

Laurie^  Annie  {ta%)f  removal  of  wreck  of i,472 

Liaws: 

Compilation  of,  for  maintenance  of  navigable  waters it  24 1  ^  4137 

Fifty-fourth  Congress,  second  session,  and  Fifty-fifth  Congress,  first  ses- 
sion, affecting  Corps  of  Engineers vi,  4151, 4197 

Necessity  of,  for  relief  of  injured  employees  on  public  works i,  25 

Leaf  River,  Miss.,  improvement  of Iy272;  ii,  1697 

League  Island,  Pa.,  removal  of  wreck  in  Delaware  River  opposite ....  i,  153;  u,  1227 

Leech  Lake,  Minn. : 

Operating  and  care  of  reservoir  at i,328;  iu,2142 

Reservoir  at i,326;  m,2137 

Legislation.    See  Laws. 

Lemon  Creek,  Siaten  Island,  N.  Y.    ^00  Staten  Island — New  Jersey  channel. 

Levert,  J.  B.,  bridge  of i,  534 

Levisa  Fork,  Big  Sandy  River,  Ky . ,  improvement  of i,  376 ;  ui,  2529 

Lewes,  Del. : 

Construction  of  iron  pier  in  Delaware  Bay,  near i,  147 ;  11, 1213 

Improvement  of  waterway  firom  Chincoteague  Bay,  Va.,  to  Delaware 
Bay,  near i,  162;  11, 1270 

Lewis  River,  Wash. : 

Examination  of  North  Fork,  to  head  of  navigation i,  523 ;  iv,  3469 

Survey  of,  up  to  Lacenter i,  523;  iv,3473 

Lippiity  Henry  (schooner),  removal  of  wreck  of i,  198 ;  11, 1379 

Little  Assawaman  Bay,  Del.,  improvement  of  waterway  via i,  162;  11, 1270 

Little  Harbor,  Mass.    See  Woods  Hole  Channel. 

Little  Harbor,  N.  H.,  improvement  of  harbor  of  refuge  at 1, 41, 796 

Little  Kanawha  River,  W.  Va. : 

Improvement  of i,384;  ni,  2582 

Operating  and  care  of  lock  and  dam  on i,384:  in,  2582 

Little  Pedee  River,  S.  C,  improvement  of 1)215;  11, 1444 

Little  Pigeon  River,  Tenn.,  improvement  of i,352;  in,  2310 

BNO  97 2 
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Little  River,  La.,  between  Soopini  Cut-off  and  Knox  Point.    See  Red  RiT«r, 

below  Falton,  Ark. 
Little  Bock,  Ark. : 

Improrement  of  Arkansas  River  at i^Sll;  m,:^ 

Survey  of  Arkansas  River  at 1,316;  in.:- 

Little  Sodus  Bay,  N.  Y.,  improvement  of  harbor  at i,  475 ;  n .  <.' 

Lloyds  Harbor,  N.  T.^examination  for  connecting  Cold  Spring  Bay  with l  13^.  l>i 

Locks.    See  Canals. 

Lockwoods  Folly  River,  N.  C,  improvement  of i,211;ilI 

Long  Beacli  Channel,  Hempstead  Harbor,  N.  Y.,  construction  of  brld^  across. 

Long  Island,  N.  Y.,  defenses  at h'^,'^^' 

Long  Island  City,  N.  Y.,  alteration  of  bridge  across  Newtown  Creek  at i' 

Long  Island  Sound,  defenses  of  eastern  entrance  to ^'')^^^''' 

Lookout,  Cape,  harbor  of  refuse,  N.  C.^  survey  of lySti;  al> 

liorain,  Ohio,  improvement  of  Black  River  at i,  457;  u.i'- 

Louisiana,  obstruction  of  navigable  waters  in,  by  the  water  hyacinth l-> 

Louisville,  Ky. : 

Improvement  of  Falls  of  Ohio  River,  including  Indiana  Chate..   £,364;  m,:- 

Operatinff  and  care  of  Louisville  ana  Portlana  Canal i,  366 ;  ul  :-^ 

Louisville  and  Portland  Canal,  Ky.,* operating  and  care  of i,  366;  m.:- 

Loutre,  Pass  a,  Mississippi  River,  closing  crevasse  in i,  291 ;  n.  rr*- 

Lower  Chipola  River,  Fla.,  improvement  of i,254;  ii.'>' 

Lower  Maohodoc  Creek,  Va.,  improvement  of j,  181;  ii\  • 

Lubec  Channel  Me.,  improvement  of iSi' 

Lndington  Haroor,  Mich. : 

Improvement  of , i,430;  rv\.>J 

Survey  of i,435;  it,:- 

Lumber  River,  N.  C.  and  S.  C,  improvement  of i,214;  n.ltt. 

Lumberton  Branch,  Rancocas  River,  N.  J.    See  Rancocas  River. 
Lynn  Harbor,  Mnss. : 

Improvement  of i,.^2.^' 

Survey  of i,(w.''. 

M. 

McHenry,  Fort,  Baltimore  Harbor,  Md. : 

Removal  of  wreck  off 1,174;  n.l^' 

Sea  wall  at i,l^  ^ 

Machias  River,  Me.,  survey  of,  ttom  Macluas  to  Machiasport h^'^^ 

Machodoc  (Lower)  Creek,  Ya.,  improvement  of i,  181:  n.  U"^ 

Ma^on  Bayou,  La., Improvement  of i, 304;  m  •'- 

Maine,  defenses  of  coast  of 1,7.11.' 

Main  ship  channel.  New  York  Harbor,  N.  Y.,  improvement  of 1*11^^';; 

Maintenance,  operating,  and  care  of  certain  puolic  works,  provision  for ^^ 

Maiden  River^ass.,  improvement  of h^^\ 

Mamaroneck  Harbor,N.  Y.,  improvement  of i.ll'.l>^' 

Manasquan,  N.  J. ,  construction  of  bridge  across  Manasquan  River  at l  yj< 

Manasquan  River,  N.  J.,  construction  of  bridge  across,  at  Manasquan L;\^ 

Manatee  River,  Fla.,  improvement  of i,248:  n,!^ 

Manchac  Bayou,  La.,  improvement  of i,  280;  n,l^^ 

Manchester  Harbor,  Mass. : 

Improvement  of i,51.?^ 

Survey  of i,64,65,866.« 

ManisteeHarbor,  Mich.,  improvement  of 1,431;  rr;5w 

Manitowoc  Harbor,  Wis. : 

Construction  of  city  bridge  across  Manitowoc  River i '^7 

Improvement  of i,400;  i^r-^^* 

Manitowoc  River,  Wis.    See  Manitowoc  Harbor. 

Man  of  War  Harbor,  Key  West,  Fla.,  removal  of  wrecks  in i,  251 ;  ii.  1^* 

Manokin  River,  Md.,  improvement  of i,  168;  n.  ^ 

Maps: 

Charts,  Northern  and  Northwestern  Lakes i,544;  vi,*"^ 

Estimates  for  publication  of  military  and  other '-^ 

Printing  and  cfistribution  of,  by  Office  of  the  Chief  of  Engineers ^<^* 

Marblehead  Harbor,  Mass..  survey  of i,^-^^ 

Marcelo  (bark),  removal  or  wreck  of,  from  Man  of  War  Harbor,  Key  West,  i 

Fla 1,251:  n.lj« 

Marcnshook,  Pa.,  improvement  of  ice  harbor  in  Delaware  River  at. ..  i,  146;  n]^* 

Mare  Island  Strait,  Cal.,  survey  of 1,488;  IT^XW 

Marianna,  Tex.,  construction  of  bridge  across  Trinity  River  above ^^ 
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)£arie  JVadiHoXw  (ship);  removal  of  wreck  of,  firom  Man  of  War  Harbor,  Key 

.  WeatjFla i,251;  11,1506 

kfarion  Conntjr,  Miss.,  bridge  of 1,530 

Marion,  Fort,  Fla.,  preservation  and  repair  of i,  17, 702 

tf  arqnette  Bay,  Mich.    See  Marquette  Harbor. 
Marquette  Harbor,  Mich. : 

Constmotion  of  harbor  of  refuge  at  Preeque  Ue  Point i,  S91 ;  in,  2638 

Improvement  of i,391;  iu,2615 

Water  levels i,547;  vi,  4127, 4129 

Marsli  River,  Me.,  examination  for  removal  of  wreck  at  Frankfort i,  43, 801 

Marthas  Vineyard,  Mass.,  improvement  of  inner  harbor  at  Edgartown i,  68, 880 

3farvin,  Governor  (steamer),  removal  of  wreck  of i,  251 ;  ii,  1566 

Massachusetts,  defenses  of  southeast  ooast  of 1,7,12,603 

Mattaponl  River,  Va.,  improvement  of i,  185;  ii,  1842 

Mattawan  Creek,  N.  J. : 

Improvement  of 1,134,1145 

Improvement  of  Keyport  Harbor 1,135,1147 

Mattituck  Harbor,  N.  Y.,  improvement  of 1,119,1006 

Manmee  Bay  and  River,  Ohio.    See  Toledo  Harbor. 

Memphis  Harbor,  Tenn.,  improvement  of,  by  Mississippi  River  Commis- 
sion   1*525;  v,3505 

Menasha,  Wis.,  construction  of  bridge  across  Fox  River,  by  city  of i,  683 

Menominee  Harbor,  Mich,  and  Wis. : 

Improvement  of 1,393;  iv,2650 

Survey  of i,408;  iv,2751 

Menominee  River,  Mich,  and  Wis. ,  improvement  of i,  393 ;  iv,  2652 

Mermentan  River,  La.,  improvement  of,  and  tributaries i,  285 ;  u,  1767 

Merrimac  River,  Mass. : 

Dredging  between  Newburyport  and  Haverhill,  estimate  of  cost  of  . . .  i,  64, 865 

Improvement  of 1,46,827 

Improvement  of  Newbnryport  Harbor i,  45, 824 

Mianus  River,  Conn.,  improvement  of i,  102,969 

Michigan  City  Harbor,  Ind.,  improvement  of i^^l;  nr|2886 

Michigan  Lake: 

See  aUo  Northern  and  Northwestern  Lakes. 

Construction  of  harbor  of  refuge  at  eastern  entrance  of  canal  between 

Sturgeon  Bay  and.. i,397;  iv,2671 

Examination  of  Illinois  and  Des  Plaines  rivers,  lU.,  for  exteusion  of 

navigation  to i,421;  iy,2882 

Improvement  of  canal  to  Sturgeon  Bay,  Wis .1  i,  396;  IY,2660 

Operating  and  care  of  canal  to  Sturgeon  Bay,  Wis i,  397 ;  iv,  2666 

Survey  of  Wolf  Lake  and  River,  111.  and  Ind.,  with  reference  to  their 

navigation  in  connection  with h^^t  iv,2887 

Water  levels i,547;  VI,  4127, 4129 

Middle  Fork,  Forked  Deer  River,  Tenn. : 

Improvement  of 1,340,341;  iii,2217 

Survey  of. i|347;  iii,2234 

Mifflin,  Port,  Pa.,  rebuilding  dike  at 1,638 

Mifflin  Township,  Pa. : 

Construction  of  bridge  across  Monongahela  River  to  Braddock  Township .      i,  530 

CoDstruotion  of  bridge  across  Monongahela  River  to  Port  Perry i,  529 

Milan,  Bl.,  operating  and  care  of  canal  around  rapids  of  Rock  River 

at 1,420;  iv,2880 

Military  departments,  reconnaissances  and  explorations  in i,  547 ;  vr,  4131 

Millbridge,  Me.,  removal  of  wreck  in  Narraguagus  Bay  at i,  42, 798 

Mille  LacB  Lake,  Minn.,  examination  ot^  for  reservoir i,  332 ;  ui,  2170 

Mill  Neck  Creek  Inlet,  N.  Y.,  construction  of  bridge  across,  at  Bayville i,  533 

Mill  River,  Conn.    See  New  Haven  Harbor. 
Milwaukee,  Wis. : 

Bridges  across  Kinnickinick  River,  construction  of i,  533 

Harbor  of  refuge  in  Milwaukee  Bay,  construction  of i»402;  iv,  2689 

Improvement  of  harbor  at i,403;  iv,2692 

Snrvey  of  harbor  at i,  408;  iv,2765 

Water  levels 1,547;  vi, 4127, 4129 

Wreck  in  Milwaukee  Bay,  removal  of h^^t  iv,2751 

Milwaukee  River  and  Bay,  Wis.    See  Milwaukee. 

Mines,  submarine 1,11 

Minpo  Creek,  S.  C,  improvement  of i>217;    li,1450 

Mining,  hydraulic,  in  California.    See  California  Debris  Commission. 
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Minnesota  River,  Minn.,  improyement  of ...••.......•.••  i^SSO;  nil 

MlBpilllon  River,  Del. : 

Examination  of 1,171;  iii- 

Improvement of ..  1,161;    cl 

MiBsisquoi  Bay,  Vt.,  construction  of  bridge  across,  at  Albnrgh  Point l 

Missisquoi  River,  Vt.,  survey  of,  from  SwantontoLakeCIiamplain  ..   JyiSS;  n. 
Mississippi  River: 

Alexandria  to  Canton,  Mo.,  survey  from h^^j  ™-- 

Beach  Ridge,  Ark.,  prevention  of  break  into  Cache  River,  near. .  i,  321 ;  m : 

Canton  to  Alexandria,  survey  from 1^325;  lu.:. 

Dallas  City  to  Oquawka,  111.,  survey  from i,  324;  m. : 

Delta  Point  Harbor,  La.,  improvement  by  Mississippi  River  Commis- 
sion     I,  525;    V.  -' 

Des  Moioes  Rapids  Canal  and  Dry  Dock,  operating  and  oare  of.,   i,  323;  ni. :. 

Drurys  Landing  to  New  Boston,  111 . ,  survey  from i,  324 ;  iiL - L 

Fort  Madison  to  mouth  of  Skunk  River,  Iowa,  survey  from i,  326;  m  . 

Gauging,  and  tributaries 1,23,309;  nL  I* 

Gangini;,  at  or  near  St.  Paul,  Minn ^332;  m,::- 

Greenville  Harbor,  Miss.,  improvement  by  Mississippi  River  Conirois- 

si  on » 1, 525 ;    v,  3?"  - 

Hannibal  to  Lagrange,  Mo.,  survey  from i,325;  hl.I 

Head  of  Passes  to  head  waters,  surveys  from i,  525;    v.  v* 

Head  of  Passes  to  Ohio  River,  improvement,  surveys,  etc i,  525;   v,  ;v' 

Helena  Harbor,    Ark.,  improvement   by  Mississippi   River    Conunia- 

sion h^^f    ^'^^^ 

Iowa  River  to  Muscatine,  Iowa,  survey  from 1^326;  UL~.- 

La  Crosse  Harbor,  Wis.,  survey  of 1*325;  iu,2iy 

Lagrange  to  Hannibal,  Mo.,  survey  from ly  325;  ni.21I> 

Lock  and  Dam  No.  2,  between  St.  Paul  and  Minueapolis,  conBtmotion 

of 1,323;  m.2i: 

Loutre,  Pass  a,  closing  crevasse  in ^^1;    u,  I' 

Memphis  Harbor,  Tenn.,  improvement  by  Mississippi  River  Commia- 

sion i»525;    v.sr*> 

Minneapolis,  Minn.,  to  Missouri  River,  improvement  from i,  322 ;  ul  i^  ^> 

Minneapolis,  Minn.,  to  St.  Paul,  construction  of  Look  and  Dam  No. 

2 1,323;  in.^: 

Missouri  River  to  Minneapolis,  Minn.,  improvement  from.......  1,322;  iil2<-> 

Missouri  River  to  Ohio  River,  improvement  from i,  318 ;  in.  D*^ 

Natchez  Harbor,  Miss.,  improvement  by  Mississippi  River  Commia- 

sion If  525;    v.S>i 

Muscatine  to  Iowa  River,  Iowa,  survey  from i,  326;  ni,  TJ5 

New  Boston  to  Drurys  Landing,  UL,  survey  from i,  324 ;  m. 2114 

New  Madrid  Harbor,  Mo.,  improvement  by  Mississippi  River  Commia- 

sion 1,525;    v,3E*3f 

New  Orleans  Harbor,  La.,  defenses  of i,7,l&T2' 

New  Orleans  Harbor,  La.,  improvement  by  Mississippi  River  Commis- 
sion   1,525;    v,35t6 

Ohio  River  to  Head  of  Passes,  improvement,  surveys,  eto i,  525;    v,S5(f 

Ohio  River  to  Missouri  River,  improvement  from I»318;  iii,!'''!- 

Oquawka  to  Dallas  City,  111.,  survey  from It  324;  in, 2111 

Pass  a  Loutre,  closing  crevasse  in i,29l]    ii^lTT^ 

Pokegama  Falls,  Minn.,  operating  and  care  of  reservoir  at i,  328;  iii,2143 

Pokegama  Falls,  Minn.,  reservoir  at 1)326;  in,2I?r 

Reservoir  at  head  wators,  examination  of  Mille  Lacs  Lake,  Minn,  i,  332;  m,  21Ti' 

Reservoirs  at  head  wators,  construction  of i,  326 ;  nx,  ilf- 

Reservoirs  at  head  waters,  operating  and  care  of. i,  328;  lu, 214J 

St.  Louis  Harbor,  Mo.,  improvement  of 1*320;  iii^Si4$ 

St.  Paul,  Minn.,  construction  of  Lock  and  Dam  No.  2,  between  Minne- 
apolis and  1)323;  ni,211' 

St.  jPaoL  Minn.,  gauging  at  or  near i»332;  iu,2I^ 

Skunk  Kiver  to  Fort  Madison,  Iowa,  survey  from i,  326 ;  in.  21^^ 

Snag  boats  and  dredge  boats  on  upper  river,  operation  of i,  23, 321;  ni.2(H.^ 

Snags  and  wrecks,  removal  of i,23,317;  iu,dLY'l 

South  Pass,  inspection  of  improvement  of i,  25, 277 ;    n^iT. 

Vicksburg  Harbor,  Miss.,  improvement  of l,  306 ;  mn^iT 

Vicksburg  Harbor,  Miss.,  obstruction  of  mouth  by  small  craft vtS^^. 

Yidalia  Harbor,  La.,improveraent  by  Mississippi  River  Commission  i,  525 ;    v,  ST^^ 

Wrecks  and  snags,  removal  of 1,23,317;  ni,2i(I 

Mississippi  River  Commission , 1,525;      v'35C5 


y^hiti    .  **^ 
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issisBippi  Boandy  Alft.  and  Miss. : 

Defenses  of 1,7,18,721 

^examinations  for  channel  from  Gulf  of  Mexico  to  Gulfport,  via  Ship 

Island  Pa»s  and  Harbor,  Miss i,  276 ;  ii,  1708 

Survey  of  Horn  Island  Pass  and  Harbor,  Miss i,  276 ;  ii,  1716 

Survey  of  Ship  Island   Harbor  for  channel  to  mainland   of  Missis- 
sippi    1,277;  11,1722 

issonn.  Department  of  the,  reconnaissances  and  explorations  in i,  547;  vi,  4131 

issouri  River: 

Bridge  at  BoonvillCy  Mo.,  constrnction  of i,529 

Bridge  at  Yankton,  8.  Dak.,  construction  of i,  529 

Improvement   of,    between    Stnbbs    Ferry,    Mont.,   and    Sioux    City, 

Iowa 1,833;  in,  2177 

Improvement,  surveys,  etc.,  below  Sioux  City,  Iowa i,  527 ;  vi,  3837 

Sca^gingon  upper  river i,  337;  iii,  2208 

lisBouri  Kiver Commission iy527;  vi, 3837 

fist  (barge),  removal  of  wreck  of i,  138, 1157 

lobile  and  Ohio  Railroad  Company,  bridges  of 1,530 

iobile  Harbor,  Ala. : 

Defenses  of i,  7, 18,721 

Improvement  of i,  263;  ii,  1662 

AohawK  River,  N.  Y.,  examination  of,  between  Rome  and  Schuyler. . .  i,  482;  iv,  3304 

dokelumne  River,  Cal.,  improvement  of i,  489;  iv,  3359 

^oney  Point,  Southern  Branch,  Elizabeth  River,  Va.,  removal  of  wreck 

off 1,198;  11,1380 

l^onmoutb  County,  N.  J.,  bridge  of i,532 

tf  onongahela  Navigation  Company,  acquisition  of  improvements  of.  i,  361 ;  ui,  2411 
SioDon^ahela  River,  W.  Va.  ana  Pa. : 

Bridge  at  Rankin,  Pa.,  construction  of i,  533 

Bridge  between  Braddock  and  Mifflin  townships,  Pa.,  construction  of. . .      i,  530 
Bridge  between  Port  Perry  and  Mifflin  Township,  Pa.,  construction  of..      i,  529 

Improvement  of i,359;  iii,2383 

Locks  and  Dams  No8. 6  and  7,  acquisition  of i,  861;  iii,2411 

Locks  and  Dams  Nos.  8  and  9,  operating  and  care  of i,  360 ;  in,  2409 

Monongahela  Navigation  Company's  improvements,  acquisition  of  1, 361 ;  in,  2411 

Monroe,  La.,  construction  of  bridge  across  Ouachi  ta  River  by  city  of. i,  530 

Monroe,  Fort,  Va.,  sewerage  system  at 1,16,663 

Monroe  Harbor,  Mich. : 

Examination  of  Raisin  River i,463;  iv,d094 

Improvementof i,452;  iv,3037 

Water  levels 1,547;  vi,  4127, 4128 

Montgomery,  Ala.,  construction  of  bridge  across  Alabama  River  near i,  530 

Montgomery,  Fort,  N.  Y.,  preservation  and  repair  of i,  744 

Montgomery,  Tuscaloosa  and  Memphis  Railway  Company,  bridge  of i,  530 

Monument  River,  Mass.,  constrnction  of  bridge  across,  at  Bourne i,  534 

Moosabec  Bar,  Me.,  improvement  of i,  27, 771 

Morgan  Cut  and  Canal,  Tex. : 

Improvementof 1,294;  ii,  1803 

Operating  and  care  of  Morgan  Canal i,  298 ;  ii,  1808 

Morris  and  Cummings  Ship  Channel,  Tex.,  construction  of  bridge  across. ..       i,  530 
Mortars.    See  Fortincations. 

Mount  Desert,  Me.,  construction  of  breakwater  to  Porcupine  Island i,  28, 775 

Mount  Hope  Bay,  Mass.,  survey  of i,  81,931 

Mount  Pleasant  shore,  Charleston  Harbor,  S.  C,  improvement  at i,  222 ;  ii,  1471 

Mud  Lake,  La.,  improvement  of i,  285;  ii,  1767 

M urderkili  River,  Del. ,  improvement  of i,  160 ;  ii,  1266 

^luscle  Shoals  Canal,  Tennessee  River,  Ala.,  operating  and  care  of. . .  i,  351 ;  iii,  2296 

Muskegon  Harbor,  Mich.,  improvement  of i,  428 ;  iv,  2923 

Muskingum  River,  Ohio: 

Improvementof i,358;  iii,2363 

Observations  concerning  form  of  water  surface  backed  up  by  dams  in 

running  streams iii,  2378 

Operating  and  care  of  locks  and  dams  on i,  358;  in,  2364 

Mystic  River,  Conn.,  improvement  of i,  84, 944 

Mystic  River,  Mass.,  improvement  of i,  53, 841 

N. 

Nandua  Creek,  Va.,  improvement  of i,  195 ;  ii,  1373 

NauBemond  River,  Va.,  improvement  of i,  192;  ii,  1367 


22  INDEX. 

Nantiooke  Riyer,  Del.  and  Md.,  improvement  of i,  157 ;  ii,  1260 

Nantucket,  Mass.,  construction  of  harbor  of  refuge  at 1,67, 886 

Napa  Riyer,  Cal. : 

Examination  of if  494;  iv,3374 

Improvement  of i,*91;  iv,  3364 

Survey  of  Maro  Island  Strait i,488;  iv,d352 

Narragansett  Bay,  R.  I. : 

Defenses  of 1,7,12,603 

Examination  for  channel  through  Conauicut  Island 1,80, 928 

Improvement  of i;74, 908 

Narraguagns  Bay,  Me.,  removal  of  wreck  at  Millbridge i,  42, 798 

Narraguagus  River,  Me.,  improvement  of i,  28, 773 

Natalbany  River,  La.,  improvement  of ii^9;  ii,  1753 

Natchez    Harbor,  Miss.,  improvement  of,  by  Mississippi  River  Commis- 
sion   1,625;  v,3505 

Navigable  waters : 

Bridges  across.    See  Bridges. 

Compilation  of  laws  for  maintenance,  etc.,  of h^t  ^h ^1^ 

Neches  Kiver,  Tex. : 

Bridge  at  Beaumont,  construction  of i,  531 

Improvement  of i,290;  n,  1775 

Negro  Cut,  Indian  River  Inlet,  Fla.    See  Indian  River. 

Neosho  River,  Kans.,  examination  of i,  316;  lu,  1984 

Neponset  River,  Mass.,  survey  of i,  65, 875 

Nestugga  River,  Oreg.,  improvement  of i,  501;  it,  3396 

Neuse  River,  N.  C. : 

Improvement  of i,203;  u,  1393 

Improvement  of  waterway  via i,204;  ii,1395 

Survey  of,  at  and  below  Newbem h^^^y  u,  1427 

New  Bedford  Harbor,  Mass. : 

Bridges  across  Acushnet  River  to  Fairhaven,  construction  of i,  531, 535 

Defenses  at 1,7,12,603 

Improvement  of i,  70, 897 

Survey  of  channel  leading  to  proposed  new  draw  in  bridge  to  Fairhaven .  i,  80, 930 

Newbem,  N.  C. : 

Improvement  of  Neuse  River  at i,203;  ii,  1393 

Improvement  of  waterway  to  Beaufort,  N.  C i)204;  ii,1395 

Survey  of  Neuse  River  at  and  below i,212;  u,  1427 

New  Brunewick  (ferryboat),  removal  of  wreck  of 1,114,1039 

Newburyport  Harbor,  Mass..  improvement  of i,  45, 824 

New  Hampshire,  defenses  or  coast  of 1,7, 11,581 

New  Haven  Harbor,  Conn. : 

Construction  of  breakwaters  in 1,91,956 

Construction  of  city  bridge  across  Mill  River 1,534 

Improvement  of 1,89,953 

Survey  of 1,104,974 

New  Jersey,  improvement  of  channel  between  Staten  Island,  N.  Y.,  and.  i,  130, 1130 

New  Madrid  Harbor,  Mo.,  improvement  of,  by  Mississippi  River  Connnis- 

sion 1,525;  v,8505 

New  Orleans  Harbor,  La. : 

Defenses  of 1,7,18,727 

Improvement  of,  by  Mississippi  River  Commission i,  525 ;  v,  3506 

Newport  Harbor,  R.  I.,  improvement  of i,  76,915 

Newport  News,  Va.,  removal  of  wreck  in  Hampton  Roads,  off i,  198;  ii,  1379 

Newport  River,  N.  C.    See  Beaufort  Harbor. 

New  River,  N.  C. : 

Improvement  of i,  206;  n,1399 

Improvement  of  waterway  to  Beaufort  Harbor,  N.  C i,  205 ;  u,  1398 

New  River,  Va.  and  W.  Va.,  improvement  of i,  379;  111,2563 

New  Shoroham,  R.  I.    See  Block  Island. 

Newtown  Creek,  N.  Y. : 

Bridge  at  Long  Island  City,  alteration  of i,535 

Examination  of  channel  connecting  Flushing  Bay  and i,  139, 1159 

Improvement  of i,  128, 1125 

New  York  Bay,  N.  Y.    See  New  York  Harbor. 

New  York  Harbor,  N.  Y. : 

Battery,  survey  of  channel  between  Governors  Island  and i,  141, 1182 

Bay  Ridge  Channel  and  triangular  area  to  Red  Hook  Channel,  improve- 
ment of 1,125,1117 

Bay  Ridge  Channel  and  triangular  area  to  Red  Hook  Channel,  survey 

of 1,140,1177 
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New  York  Harbor.  N.  Y.— Continiied. 

Buttennilk  Cnannel,  improvement  of ii  125, 1117 

Buttermilk  Channel,  survey  of 1,140,1177 

Coney  Island  Channel,  examination  of i|115, 1048 

Coney  Island  Creek,  construction  of  bridge  at  Brooklyn i,  534 

Coney  Island  Creek,  examination  of h^^^j  ^^^ 

Defensesof 1,7,13,14,610,614 

East  River  and  Hell  Gate,  improvement  of i^Hlf  1026 

East  River,  construction  of  bridge  across,  by  city i,  532 

East  River,  establishment  of  harbor  lines 1,23,1081 

Ellis  Island,  modification  of  harbor  lines  at i,  23, 1075 

Flushing  Bay,  examination  of  channel  to  Newtown  Creek i,  139, 1159 

Flushing  Bay,  improvement  of 1,123,1106 

Fort  Hamilton,  removal  of  wreck  below h^^^y  ^039 

Gedney  Channel,  improvement  of i»II3, 1031 

Gedney  Channel,  removal  of  wreck  in i»  IH  1039 

Governors  Island,  survey  of  channel  between  the  Battery  and i,  141, 1182 

Gowanns  Bay  channels,  improvement  of i,  125, 1117 

Gowanus  Bay  channels,  survey  of i|140, 1177 

Gowanus  Canal,  improvement  of i,  125, 1 118 

Gowanns  Canal,  removal  of  wreck  in i,  138, 1158 

Gowanus  Creek  ,  survey  of h^^h  1180 

Gowanus  Creek  Channel,  improvement  of i,  127, 1122 

Hamilton,  Fort,  removal  of  wreck  below 1,114,1039 

Harbor  lines,  establishment  of i,  23, 1067, 1070, 1075, 1077, 1081 

Harlem  River,  city  bridge  obstructing i,  536 

Harlem  River,  improvement  of i,  110, 1019 

Harlem  River,  location  and  characteristics  of  bridges  across 1, 1024 

Harlem  River,  modification  of  harbor  lines  in i,  23, 1077 

Hell  Gate,  East  River,  improvement  of i,  111,  1026 

Hudson  River,  modification  of  harbor  lines  in i,  23, 1067, 1070 

Hudson  River,  removal  of  wrecks  in 1,114,1039,1040 

Improvement  of i,  113,1031 

Mam  ship  channel,  improvement  of i,  113, 1031 

Narrows  to  the  sea,  survey  from i,  115, 1053 

New  Jersey,  improvement  of  channel  between  Staten  Island  and i,  130, 1130 

Newtown  Creek,  alteration  of  bridge  across i,535 

Newtown  Creek,  examination  of  channel  to  Flushing  Bay i,  139, 1159 

Newtown  Creek,  improvement  of i,  128, 1125 

Red  Hook  Channel  and  triangular  area  to  Bay  Ridge  Channel,  improve- 
ment of 1,125,1117 

Red  Hook  Channel  and  triangular  area  to  Bay  Ridge  Channel,  survey 

of 1,140,1177 

Schuyler  Fort,  sea  wall i,  611 

Spuyten  Duyvil  Creek,  characteristics  of  bridge  at  mouth  of. i,  1024 

Spuy ten  Duyvil  Creek,  improvement  of i,  110, 1019 

Spuyten  Duyvil  Creek,  modification  of  harbor  lines i,  23, 1077 

Staten  Island,  improvement  of  channel  between  New  Jersey  and i,  130, 1130 

Supervision  of i|524;  iv,3499 

Triangular  area  between  Bay  Ridge  and  Red  Hook  channels,  improve- 
ment of : 1,125,1117 

Triangular  area  between  Bay  Ridge  and  Red  Hook  channels,  survey 

of 1.140,1177 

Wallabout  Channel,  examination  of. 1,115,1047 

Wrecks,  removal  of 1,114,138,1039,1040,1158 

New  York,  New  Haven  and  Hartford  Railroad  Company,  bridge  of i,  533 

New  York,  Philadelphia  and  Norfolk  Railroad  Company,  bridge  of i,  533 

New  York  State,  defenses  of  lake  ports  in 1,7,20,748 

Niagara,  Fort,  N.  Y.,  sea  wall  at 1,20,748 

Niagara  River,  N.  Y. : 

Improvement  of  Buffalo  Harbor i,  466;  iv,  3107 

Improvement  of  fi-om  Tonawanda  to  Port  Day i,  470 ;  iv,  3123 

Improvement  or  Tonawanda  Harbor  and i,  469;  iv,  3116 

Niantic  Harbor,  Conn.,  survey  of i,  104, 972 

Nomini  Creek,  Va.,  improvement  of i,  179;  ii,  1326 

Nooksack  River,  Wash.,  improvement  of i»511;  iv,3438 

Norfolk  Harbor,  Va. : 

Bridge  across  Southern  Branch,  Elizabeth  River,  construction  of i,  533 

Improvement  of  and  its  approaches i,190;  ii,  1353 

Improvement  or  waterway  to  Albemarle  Sound,  N.  C i,  195 ;  u,  1374 

Wreck  off  Money  Point,  removal  of 1,198;  n,  1380 
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North  Branch,  Chicago  Hiver,  111.    See  Chicago. 

North  Carolina,  defenses  of  coast  of • ,...,.^1,7, 16,C 

North  East  (Cape  Fear)  River,  N.  C,  improvement  of • z,  207 ;  n,  14^* 

Northern  and  Northwestern  Lakes: 

Defenses  of  ports  in  New  York i,7,3Qt.% 

Examination  for  ship  canal  to  Hudson  River i,  472;  ir^S'L'^ 

Improvement  of  channels  in  connecting  waters  of i,  435 ;  rr,  2K" 

Surveys,  and  correcting,  printing,  and  issuing  of  charts i,  544 ;  tl  ^  *- 

Water  levels i,547j  VLiLT 

Northern  New  York  Railroad  Company,  bridge  of I.5:-: 

North  Fork,  Forked  Deer  River,  Tenn. : 

Improvement  of 1,340,341;  in,2?i: 

Survey  of i,3*7;  iii,£S4 

North  Fork,  Lewis  River,  Wash.,  examination  of,  to   head    of    n a vi ra- 
tion      19^23;  IT, 34* 

North  Hero  Island,  Lake  Champlain,  Vt.,  improvement  of  channel  between 

South  Hero  Island  and i,480;  rv,32^ 

North  Landing  River,  Va.  and  N.  C. : 

Improvement  of h^^i  n^lSTt 

Improvement  of  waterway  via 1^195;  n.l^i 

Northport  Harbor,  N.  Y.,  examination  of i,  1^  IIC 

North  River,  N.  Y.    See  Hudson  River. 

North  River,  N.  C,  improvement  of  waterway  via i,  195 ;  n,  1371 

North  River,  Wash. : 

Examination  of 1.523;  rv,S472 

Improvement  of i,  508 ;  i v.  34^ 

Norton  Shoal,  Vineyard  Sound,  Mass.,  removal  of  wreck  from i,  80,  i^T 

Norwalk  Harbor,  Conn.,* Improvement  of i,dB,96r> 

Noxubee  River, Miss., improvement  of h^^y  ii. IdBl 

Nyack  Harbor,  N.  Y.,  examination  of. i,  115^1044 

O. 

Oakland  Harbor,  Cal. : 

Bridge  to  Alameda,  alteration  of. • i,5$ 

Improvement  of i»484;  iv,3£:T 

Oak  Orchard  Harbor,  N.  Y.,  survey  of ly^^;  iv,33U 

Obion  River,  Tenn. : 

Improvement  of 1,339,341;  in, 2215, 2219 

Survey  of i9  347;  iii,22S4 

Obstructions  to  navigation : 

Action  upon  bridges  constituting 1,24,538 

Water  hyacinth  in  Southern  rivers lS 

Occoquan  Creek,  Va.,  improvement  of i,  177;  n,l3Sl 

Occupancy  of  structures  built  by  the  United  States i,  24, 536 ;  ti,  ^^ 

Ocean  County,  N.  J.,  bridge  of i,5SS 

Ocklawaha  River,  Fla.,  improvement  of i*^l;  ii,155S 

Ocmulgee  River,  Ga.,  improvement  of i,  232;  n,  151d 

Oconee  River,  Ga.,  improvement  of. 1.231;  ii,  1516 

Oconto  Harbor,  Wis.,  improvement  of i>394;  iT,2g53 

Ocracoke  Inlet,  N.  C. : 

Improvement  of « 1,199;  n,  1.185 

Survey  of '^212;  ii,1423 

Oflftce  of  the  Chief  of  Engineers 1 1.550 

Offdensburg  Harbor,  N.  Y.,  improvement  of Iy479;  iv,3292 

Ohio  River: 

Dams  Nob. 2, 3, 4, 5,  and  6,  construction  of i,  356;  iii,235S 

Davis  Island  Dam,  Pa.,  operating  and  care  of i,  356 ;  iii,  2^ 

Falls  of,  including  Indiana  Chute,  Louisville,  Ky .,  improvement  of  i,  364 ;  lu,  2441 

Gauging 1,23,309;  iii,19:?6 

Improvement  of i.  3o5 ;  ui,  2325 

Indiana  Chute,  improvement  of i,  364 ;  in,  2441 

Louisville  and  Portland  Canal,  Ky.,  operating  and  care  of i,  366;  iii,2444 

Marietta,  Ohio,  to  mouth,  examination  from i.  359 ;  ni,  2379 

Snag  boat,  operation  of i,  23,  356;  iii,2^9 

Oldmans  Creek,  N.  J.,  examination  of i,  154 ;  n,  1238 

Old   Point  Comfort  Wharf,   Va.,  removal  of  wreck   in    Hampton  Roads 

near i,  196;  n,  1379 

Olympia  Harbor,  Wash. : 

Harbor  lines  at,  modification  of 1, 24;  iy,34S4 

Improvement  of Ii512;  iv,S44S 
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Ontario,  Canada^  commeroe  passing,  in  1896 iv,  2999, 3004 

Ontario  Lake: 

See  aUo  Northern  and  Northwestern  Lakes. 

Defenses  on 1,7,20,743 

Water  levels i,547;  vi, 4127, 4129 

Ontonagon  Harbor,  Mich .,  improvement  of i,  3^9 ;  iii,  2606 

Operating,  care,  and  maintenance  of  certain  public  works,  provision  for i,  23 

Orange  River,  Fla.,  examination  of i»25I;  ii,  1569 

Orleans,  Mass.,  removal  of  wreck  off  Cape  Cod,  near i,  63, 859 

Osage  River,  Mo. : 

Bridge  at  Osceola,  construction  of i,  531 

Improvement  of,  by  Missouri  River  Commission i,  527 ;  vi,  3837 

Osceola,  Mo.,  construction  of  bridge  across  Osage  River  at I,  631 

Oswegatchie  River,  N.  Y.    See  Ogdensburg  Harbor. 

Oswego   Cani^,  N.  Y.,    widening   locks   of,  to   permit,  passage    of  war 

vessels i,483;  iv,3324 

Oswego  Harbor,  N.  Y. : 

Improvement  of i|476,*  iv,3278 

Injury  to  structures  at vi,  3986 

Water  levels i,547;  vi,  4127, 4129 

Ott«r  Creek,  Vt.,  improvement  of 1,481;  iv,3299 

Otter  Tail  Lake  and  River,  Minn.,  examination  of,  for  reservoir i,  333;  ui,  2172 

Ouachita  River,  Ark.  and  La. : 

Bridge  at  Monroe,  La.,  construction  of i,  530 

Improvement  of i,  302;  iii,  1904 

Our  Little  Harry  (barge),  removal  of  wreck  of i,  153 ;  ii,  1227 

Oyster  Bay,  N.  Y. : 

Construction  of  bridge  across  Mill  Neck  Creek  Inlet,  by  town  of i,  533 

Examination  of  harbor  at 1,139,1163 

Oyster  River,  N.  H.,  examination  of 1,43,804 

P. 

Pacific  (scow),  removal  of  wreck  of 1,473 

Pa i€««fief schooner),  removal  of  wreck  of i,  153;  ii,  1227 

Paluibeach,  Fla.,  survey  at i,252;  ii,  1585 

Pamlico  River,  N.  C. : 

Improvement  of i,201;  u,  1388 

Survey  of,  at  and  below  Washington i,  212;  ii,  1425 

Pamunkev  River,  Va.,  improvement  of^ i,  187;  11,1344 

Pascagoula  River,  Miss. : 

Improvement  of i,  269;  ii,  1692 

Survey  of,  from  mouth  to  Dog  River,  and  up  Dog  River i,  276;  ii,  1718 

Pasquotank  River,  N.  C,  improvement  of i|197;  u,  1378 

Passaic  River,  N.  J.,  improvement  of 1,129,1128 

Pass  a  Loutre,  Mississippi  River,  closing  crevasse  in i,  291 ;  ii,  1776 

Patapsco  River,  Md. : 

Improvement  of  channel  to  Curtis  Bay i,  173;  ii,  1306 

Improvement  of,  including  channel  to  Baltimore i,  172 ;  ii,  1299 

Improvement  of  Spring  Garden,  Baltimore i,  174 ;  ii,  1307 

Survey  of  Baltimore  Harbor i,  174;  ii,  1308 

Wreck  off  Fort  McHenry,  removal  of 1. 174;  ii,  1307 

Pat^hogue  River,  N.  Y.,  improvement  of 1.  i,  123, 1108 

Pawcatuck  River,  R.  I.  and  Conn.,  improvement  of i,  82, 940 

Pawtucket  River,  R.  I.,  improvement  of i,  73, 905 

Pearl  River^  Miss. : 

Bridge  m  Marion  County,  construction  of i,530 

Carthage  to  Jackson,  improvement  from i,  273 ;  u,  1700 

Edinburg  to  Carthage,  improvement  from i,  274 ;  ii,  1702 

Jackson,  improvement  below i,  272;  ii,  1698 

Survey  of  channel  at  mouth  of ij277;  ii,  1722 

Pease  Creek,  Fla.,  improvement  of i,246;  ii,  1559 

Peekskill  Harbor,  N.  Y.,  improvement  of 1,109,1016 

Penobscot  River,  Me. : 

Defenses  of 1, 7, 11 

Examination  for  removal  of  wreck  in  Marsh  River,  Frankfort 1,43  801 

Improvement  of i  30  779 

Survey  of  Bangor  Harbor  and 1*44  oil 

Pensacola  Harbor,  Fla. :  -  -  -    1     > 

Defenses  of i  7  18  714 

Improvement  of i, '258; '11, 162^ 
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Pensaakee  Harbor,  Wis.,  improremeBt  of 1,395;  iv,2666 

Pentwater  Harbor,  Mioh.,  improYement  of 1*430;  iy,2929 

Pequonnock  River,  Conn.    See  Bridgeport  Harbor. 

Pere  Marquette  Lake,  Mich.    See  Ludiugton  Harbor. 

Petaluma  Cteek,  Cal. : 

Examination  of ifiM;  it,3375 

Improvement  of 1,492;  iv,3366 

Petoskev  Harbor,  Mich.,  improvement  of 1,434;  iv,2944 

Philadelphia,  Pa.  : 

Constmction  of  bridge  across  Schuylkill  River,  by  city  of i,  534 

Defenses  of 1.7,14,628 

Improvement  of  Delaware  River  at -.  i,  144;  ii,  1205 

Improvement  of  Schuylkill  River  at l>145;  ii,  1211 

Philipp,  Miss.,  construction  of  bridge  across  Tallahatchie  River  at i,  530 

Piers  built  by  the  United  States,  occupancy  or  injury  of i,  34,536;  vi,  3981 

Pigeon  bavousj  La.,  improvement  of i|282;  ii,1759 

Pile  Creek,  Wis.    See  Kenosha  Harbor. 

Pinebluff,  Ark : 

Improvement  of  Arkansas  River  at i»311;  lu,  1952 

Survey  of  Arkansas  River  at i,316;  ui,  1990 

Rne  Island  Harbor,  Fla.,  examination  of i,252;u,  1572 

Pine  River,  Mich.,  improvement  of i,  447 ;  ly,  3024 

Pine  River,  Minn. : 

Operating  and  care  of  reservoir  at 1,328;  ui,3I42 

Reservoir  at 1,326;  lU,  2137 

Piscataqua  River,  Me.,  construction  of  bridge  across,  at  Ki  ttery i,  534 

Pittsburg,  Pa. : 

See  also  Ohio,  Monongahela,  and  Allegheny  rivers. 

Davis  Island  Dam,  Onio  River,  operating  and  care i,  356 ;  in,  2354 

Locks  and  dams  in  AUeghenv  River  near,  construction  of 1,363;  ni,  2428 

Plaquemine,  La.,  construction  of  bridge  across  Bayou  Plaquemlne  at i,  535 

Plaquemiue  Bayou,  La. : 

Bridge  at  Plaquemine,  construction  of i,535 

Improvement  of i,  282;  n,  1759 

Plymouth  Harbor,  Mass. : 

Examination  of  Gurnet  Rock  and  other  rocks  at  mouth  of i,  64, 863 

Improvement  of i,  61, 854 

Survey  of 1,66,877 

Pooomoke  River,  Md.,  improvement  of i,  169;  ii,  1284 

Point  Judith,  R.  I. : 

Construction  of  harbor  of  refuge  at 1,77,918 

Improvement  of  entrance  to  Point  Judith  Pond 1,78,921 

Survey  of  easterly  breakwater  to  shore 1,81,937 

Point  Judith  Pond,  R.  I.,  improvement  of  entrance  to i,  78, 921 

Point  Pleasant,  N.  J.,  construction  of  bridge  across  Manasquan  River  at 1, 532 

Pokegama  Falls,  Mississippi  River,  Minn. : 

Operating  and  care  of  reservoir  at i,  328;  iil,2142 

Reservoir  at 1,326;  iii,2137 

Ponchatoula  River,  La.,  improvement  of 1,279;  ii,  1758 

Pontcharirain  Lake,  La.,  removal  of  wreck  in i»291;  u,1776 

Popes  Island.  New  Bedford  Harbor,  Mass.    See  New  Bedford  Harbor. 

Porcupine  Island,  Me.,  construction  of  breakwater  to  Mount  Desert 1,28,775 

Portage  Lake  and  River,  Houghton  County,  Mich.,  improvement  and  oper- 
ating and  care  of  canal  via 1,389,390;  iu,2606 

Portage  Lake,  Manistee  County,  Mich.,  improvement  of  harbor  of  refuge 

at 1,431;  xy,  2936 

Portage  River,  Ohio.    See  Port  Clinton  Harbor. 

Port  Chester  Harbor,  N.Y.,  improvement  of 1,116,1084 

Port  Clinton  Harbor,  Ohio,  improvement  of i,  454 ;  i v,  3049 

Port  Huron,  Mich. : 

Construction  of  bridge  across  Black  River  by  city  of i,  534 

Improvement  of  Black  River  at if  446;  iv,3022 

Port  Jefferson  Harbor,N.  Y.,  improvement  of i,  120, 1097 

Portland,  Fla.,  construction  of  bridge  across  Alequa  Creek  near i,  534 

Portland,  Me. : 

Alteration  of  city  bridge  across  Back  Cove 1,535 

Defenses  at 1,7,11,581 

Improvement  of  harbor  at,  including  Back  Cove i,  37, 790 

Portland,  Oreg. : 

Improvement  of  Willamette  RiA-er  above 1, 606 ;  iv,  8429 

Improvement  of  Willamette  River  below 1,503;  IV,  3407 
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[and  Gbannel  (Canal),  Alaska,  Burvey  of i,  524 ;  iv,  3487 

Orford  Harbor,  Oreg.,  improvement  of. i,  494  j  iv,  3379 

Perry,  Pa.^onatmction  of  bridge  across  Monongahela  River  at i,  529 

amouth,  N.  H.,  defenses  at I9  7, 11, 597 

smouth,  Kittery  and  York  Street  Railway  Company,  bridges  of i,  534 

Tobacco  River^  Md.    See  Chapel  Point  Harbor. 

Washington  Harbor,  Wis.,  improvement  of i,  401 ;  i v,  2687 

wing  Harbor,  Wis.,  examination  of i,  393 ;  iii,  2643 

icasi  Creek, I^.  C, examination  of i,  199;  11, 1383 

»niac  River: 

Aqnednot  Bridge  at  Washington,  D.  C,  repair  of i,  536 ;  vi,  3987 

Great  Falls  Dam,  raising  height  of i,540;  vi,4018 

Improvement  of,  at  Wasliin|^n,D.C 11175;  11, 1313 

Unauthorized  occapancy  of  Potomac  Flats vi,  3981 

'ow  River,  Mass.,  improvement  of i,  47,829 

»qae    lie    Point,  Marqnette   Bay,  Mich.,  constraction    of   harbor   of 

refuge i,  391  j  iii,  2638 

sque  Isle  Bay  and  Peninsula,  Erie  Harbor,  Pa.    See  Erie  Harbor, 
vidence  River,  R.  I. : 

Improvement  of 1,74,908 

Removal  of  Green  Jacket  Shoal i,  75, 911 

vincetown  Harbor,  Mass. : 

Improvement  of 1,62,856 

Survojrof 1,66,878 

blic  buildings  and  groonds,   District  of  Colombia,  improvement  and 

care i,542;  vi,4025 

blic  works: 

Necessity  of  lesislation  for  relief  of  injured  employees  engaged  on i,  25 

Occupancy  and  iigury  of 1,24,536;  vi,3981 

Provision  for  operating,  care,  and  maintenance  of  certain i,  23 

get  Sound,  Wash. : 

Defenses  of 1,7,21,763 

Improvement  o£  and  tributaries 1^511;  iv,  3438 

Improvement  01  waterway  to  lakes  Union  and  Washington i,  513 ;  iv,  3445 

iltney  ville  Harbor,  N.  Y.,  improvement  of i,  474 ;  iv,  3272 

inta  Rasa,  Fla.,  examination  of  inside  passage  to  Charlotte  Harbor,  i,  252;  11, 1572 

ueen  Anne's  Railroad  Company,  bridge  of i,  532 

ueens  County,  N.  Y..  bridge  of i,535 

ueenstown  Harbor,  Md.,  improvement  of i,169;  11, 1286 

luinnipiao  River,  Conn.    8e$  New  Haven  Harbor. 

B. 

lacine  Harbor,  Wis. : 

Improvement  of i,404;  iv,2698 

Survey  of 1,409;  iv,2768 

tahway  River,  N.  J.,  survey  of,  up  to  Rahway 1,142,1187 

Uisin  Biver,  Mich. : 

Examination  of i,463;  iv,3094 

Improvement  of  Monroe  Harbor i,  452 ;  i v,  3037 

iancocas  River,  N.  J.,  improvement  of i,  150;  11, 1219 

iankin,  Pa.,  constraction  of  bridge  across  Monongahela  River  at i,  533 

Sappabannock  River,  Va.,  improvement  of i,  181 ;  11, 1331 

Rantan  Bay,  N.  J. : 

Improvement  of i,  133, 1142 

Removal  of  wreck  in i,  138, 1157 

Raritan  River,  N.  J. : 

Improvement  of 1 1,132,1136 

Removal  of  wreck  in i,  138,1157 

ReconnaisHanoes  and  explorations  in  military  departments i,  547 ;  vi,  4131 

Red  Bank,  N.  J.,  site  for  defenses  at i,639 

Red  Hook  Channel  and  triangular  area  to  Bay  Ridge  Channel,  New  York 
Harbor,  N.  Y. : 

Improvement  of 1,125,1117 

Snrveyof 1,140,1177 

Red  Lake  and  Red  Lake  River,  Minn. : 

Examination  of,  for  reservoir i,333;  iii,2173 

Improvement  of i,330j  in,  2159 
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Red  River,  La.  and  Ark. : 

Gauging 1,23,309:  2 

Improvement  of,  above  Fnltou,  Ark 1,300:  l 

Improvement  of,  below  Fnlton,  Ark i,  299:  r 

Rectification  of  mouth,  by  Miseissippi  River  Commission i,  525; 

Red  River  of  the  North,  Minn,  and  N.  Dak. : 

Examination  of  Otter  Tail  Lake  and  River,  Minn.,  for  reservoir.  1^333:  i~ 
Examination  of  Red  Lake  and  Red  Lake  River,   Minn.,   for  pmct- 

voir 1,333:  ii. . 

Improvement  of 1,330:  n.- 

Redwood  Creek,  Cal.,  survey  of 1,4^:  iv 

Reid  (steamer),  removal  of  wreck  of i,  43*:  i^  . 

Relief  of  injured  employees  engaged  on  public  works,  necessity  of  legisla- 
tion for 

Rhode  Island,  defenses  of  coast  of ir^ - 

Rivers  and  harbors: 

Compilation  of  examinations,  surveys,  projects,  aj^propriations,  etc 

Compilation  of  laws  for  maintenance,  etc.,  of  navigable  waters. .  i,  24;  tl 

Continuing  contracts 

Estimate  lor  examinations,  surveys,  and  contingencies  of 

Estimates  for  improvement  of 

Improvement  of — i 

Rpane  County,  Tenn.,  bridge  of 

Roanoke  River,  N.  C,  Improvement  of i,  196;  n 

Rockhall  Harbor,  Md.,  improvement  of,  inolnding  inner  harbor i,  170;  a  1- 

Rockland  Harbor,  Me,  improvement  of la/ 

Rock  Point,  Md.,  site  for  fortification i 

Rock  River,  111.,  operating  and  care  of  canal  around  rapids  of,  at  Milan .  i,  420 ;  iv. .' 

Roiidout  Harbor,  N.Y.,  improvement  of i,lftj.. 

Root  River,  Wis.    See  Racine  Harbor. 

Rosalie  (schooner),  removal  of  wreck  of,  from  Man  of  War  Harbor,  Key  West, 

Fla 1,251;  c. 

Roslyn  Harbor,  N.  Y.,  examination  of i.  l^.l 

Rouge  River,  Mich. : 

Construction  of  turning  basin  in i,  451;  i^.^^ 

Improvement  of i,  450;  it.  • 

Rough  River,  Ky.,  improvement  of i,371;  mi' 

Royal  River,  Me.,  survey  of i,44  ^ 

Rudolph,  Annie  E,  (schooner),  removal  of  wreck  of i.  tT  ♦' 

Rumsey,  Ky.,  reconstruction  of  Look  No.  2,  Green  River,  at i,  3^*  m  :.' 

8. 

Sabine  Lake,  Tex.,  survey  of i,292;  n:^ 

Sabine  Pass,  Tex.,  improvement  of  harbor  at i,  288;  n.  T 

Sabine  River,  Tex.,  improvement  of i,  289;  ii.'" 

Saoketts  Harbor,  a,  Y.,  improvement  of  harbor  at... i^ 477 -  tv, . > 

Saco  River,  Me.,  improvement  of h^'' 

Sacramento  River,  Cal. : 

Bridge  at  Balls  Ferry,  construction  of i.'.t 

Improvement  of 1,490;  ir,l' 

Improvement   of,    and    tributaries,    by    California    Debris    Commis- 
sion     I, .528;  u:^ 

Saginaw  River,  Mich.,  improvement  of ij4-<2;  iv..' 

St.  Augustine  Harbor,  Fla.,  improvement  of i,  242;  iiJ"^^' 

St.  Clair  Flats  Canal,  Mich. : 

Improvement  of i,  4 45 :  iv,  "^  ' 

Operating  and  care  of --..,.  1,445;  iv, ' 

St.  Croix  River,  Me.,  survey  of,  below  Calais 1.43^ 

St.  Croix  River,  Wis.  and  Minn.,  improvement  of i^  ^'j  m, :  - 

St.  Francis  Bridge  and  Turnpike  Company,  bridge  of 1  , 

St.  Francis  Lake,  Ark.,  construction  of  bridge  across,  near  Lake  City ...  i.. .     i ' 
St.  Francis  River,  Mo.  and  Ark. : 

Improvement  of,  in  Arkansas i, 314;  lal" 

Improvement  of, in  Missouri 1,315;  nr.i^ 

Survey  of,  from  Sunk  Lauds  to  Poplin,  Mo i^  317 j  jii  i*- 

St.  Johns  River,  Fla. : 

Improvement  of - i,238;  iLl't'  * 

Improvement  of  Volusia  Bar r  240  •  11. 1?' 

St.  Jones  River,  Del.,  examination  of i,17l'  nl5 
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8t.  Joseph  Harbor,  Mich. : 

Improvement  of 1,423;  iv,  2905 

Removal  of  wreck  in i,*34;  iv,  2947 

8t.  Joseph  River,  Mich. : 

Bridge  in  Berrien  County,  construction  of i,  533 

Improvement  of i»424;  iv,  2909 

Improvement  of  St.  Joseph  Harbor i,  423;  iv,2905 

Wreck  in  St.  Joseph  Harbor,  removal  of i,434;  iv,2947 

St.  Joseph  Valley  Railway  Company,  bridge  of i,  533 

St.  Lawrence  River,  N.  T. : 

Bridge  near  Hogansburg,  oonstmction  of i,  531 

Improvement  of. 1,478;  iv,  3290 

Improvement  of  Cape  Vincent  Harbor i,  477;  iv,  3286 

Improvement  of  Ogdensburg  Harbor h^^^y  iv, 3292 

St.  Louis,  Mo.,  improvement  of  Mississippi  River  at 1, 320;  ui,  2046 

St.  Louis  Bay,  Minn,  and  Wis.,  improvement  of,  at  Dulutb,  Minn.,  and  Supe- 
rior, Wis 1,386;  in, 2592 

St.  Louis  River,  Minn,  and  Wis. : 

Bridge  between  Duluth,  Minn.^  and  Superior,  Wis.,  constructiou  of i,533 

Improvement  of,  at  Duluth,  Minn.,  and  Superior,  Wis i,  386;  iii,2592 

St.  Martin  Parish,  La.: 

Construction  of  bridge  across  Bayou  Teohe  by  J.  B.  Levert i,  534 

Construction  of  bridge  across  Bayou  Teche  at  St.  Martinville  by 1,534 

St.  Martinville,  La.,  construction  of  bridge  aoross  Bayou  Teche  at i,  534 

St.  Marys  Falls  Canal,  Mich. : 

Commerce  passing,  during  1896 iv,  2999, 3004 

Damage  to  Fort  Bradv  Pier vi,3985 

Operating  and  care  of i,438;  iv,2997 

St.  Marys  River,  Mich. : 

Commerce  passing  St. Marys  Falls  Canal  in  1896 iv,2999,3004 

Damage  to  pier  at  Sault  Ste.  Marie vi,3985 

Improvement  of,  at  the  falls i,437;  iv,2963 

Improvement  of  Hay  Lake  Channel i,  439;  iv,3006 

Operating  and  care  of  St.  Marys  Falls  Canal i,438;  iy,2997 

Resurvey  of 1,545;  vi,4070 

Water  levels  at  Sault  Ste.  Marie... i,547;  vi,4127 

Wreck,  removal  of i,451;  iv,3033 

St.  Paul,  Minn.,  gauging  Mississippi  River  at  or  near i,  332 ;  in,  2164 

Sakonuet  Point,  8. 1.,  survey  of 1,81,934 

Sakonnet  River,  R.  I. : 

Improvement  of 1,72,904 

Survey  of  Sakonnet  Point i,  81, 934 

Salem,  Mass.,  bridge  to  Beverly,  oonstmotton  of 1,532 

Salem  River,  N.  J.,  examination  of,  up  to  Salem  City 1. 155 ;  ii,  1245 

Salmon  Bay,  W^asb.,  improvement  of  waterway  via i,  513 ;  iv,  3445 

Salmon  Creek,  N.  Y.    See  Pultneyville  Harbor. 

Sand  Beach,  Lake  Huron,  Mich. : 

Improvement  of  harbor  of  refuge  at 1,444;  iv,  3015 

Water  levels ' i»547;  vi,4127 

San  Diego  Harbor,  Cal. : 

Defenses  of 1,7,20,745 

Improvement  of i,487;  iv,  3337 

SandnsKy  Harbor,  Ohio,  Improvement  of i,454;  iv,  3052 

Sandy  Bay,  Cape  Ann.  Mass.,  construction  of  harbor  of  refuge  at 1,49, 832 

Sandy  Hook,N.  J.,  defenses  at 1,7,14,618 

Sandy  Lake,  Minn. : 

Operating  and  care  of  reservoir  at i»328;  iii,2142 

Reservoir  at 1,326;  iii,  2137 

San  Francisco,  Cal.,  defenses  of i,  7, 2(',  744, 748 

San  Francisco  Bay,  Cal. : 

Defenses  of 1,7,20,744,748 

Improvement  of  Oakland  Harbor i>484;  iv,3327 

San  Joaquin  River,  Cal. : 

Improvement  of i,  488;  iv,3357 

Improvement    of,   and    tributaries,   by    California    Debris    Commis- 
sion    1,528;  vi,3961 

San  Leandro  Estuary,  Oakland,  Cal.    See  Oakland  Harbor. 

San  Luis  Obispo  Harbor,  Cal.,  improvement  of h^^t  iv,3333 

San  Pedro  Bay,  Cal.    See  Wilmington. 

Santee  River,S.C.,  improvement  of i|219;  U,145S 
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Sarasota  Bay,  Flft.,iniproYciuent  of if^7;  ii,  1560 

Sa«auoa  River,  Me.,  improvement  of 1,37,789 

Sassafras  River,  Md.,  removal  of  wreck  in  Chesapeake  Bay,  abreast  of. .  i,  171 ;  ii,  1289 

Saugatuck  Harbor,  Mich.,  improvement  of i,  425 ;  i v,  2913 

Saugatuok  River,  Conn.,  improvement  of,  including  Westport  Harbor i,  96, 961 

Saugerties  Harbor,  N.  Y.,  improvement  of 1,107,1010 

Sauk  River,  Wis.    See  Port  Washington  Harbor. 
Sault  Ste.  Marie,  Mich. : 

Damage  to  Fort  Brady  Pier vi,3r85 

Water  levels  at i,5^7;  vi,4127 

Saunderif  Lizzie  D,  (sohooner),  removal  of  wreck  of i,  138, 1156 

Savannan  Harbor,  Ga. : 

Defeoses  at 1,7,17,700 

Improvement  o^  inclading  channel  to  Beanfort,  S.  C i,  224 ;  ii,  1493 

Improvement  of  waterway  to  Fernandina,  Fla i,  236 ;  ii,  1535 

Savannah  River,  Qa. : 

Improvement  of,  above  Augasta it  228;  u,  1506 

Improvement  of,  between  Angnsta  and  Savannah i,  227 ;  u,  1503 

Improvement   of   channel    between   Savannah,    6a.,    and    Beaafort, 

S.C 1,224;  u,1493 

Improvement  of  Savannah  Harbor it  224;  n,  1493 

Improvement  of  waterway  between  Savannah,  Ga.,  and  Fernaiidina, 

Fla 1.236;  ii,  1535 

Say  ville,  N.  Y.,  improvement  of  Browns  Creek i,  124, 1111 

Schuyler,  Fort,  N.  Y.,  seawall i,  611 

Schuylkill  River,  Pa. : 

Bridge  at  Philadelphia,  construction  of i,  534 

Dike  at  Fort  Mifflin,  rebuilding  of i,  638 

Improvement  of ^ i,  145;  ii,  1211 

Scitnate  Harbor,  Mass.,  improvement  of i,  5^,  8 31 

Seacoast  defenses.    See  Fortifications. 
Seaconnet  Point,  R.  I.    See  Sakonnet  Point. 
Seaconnet  River,  R.  I.     See  Sakonnet  River. 

Seattle  and  Rainier  Beach  Railway  Company,  bridge  of i,  531 

Sea  walls i,  8 

Sebewaing  River,  Mich.,  improvement  of i,  443 ;  iv,  3014 

Secretary  Creek,  Md.  See  Warwick  River. 
Seekonk  River,  R.  I.  See  Pawtucket  River. 
Severn  River,  Md.    See  Annapolis  Harbor. 

Shasta  County,  Cal.,  bridge  of w i,  533 

Sheboygan  Harbor,  Wis. : 

Improvement  of i;401;  iv,  2685 

Survey  of 1,408;  iv,2761 

Sheepshead  Bay,  N.  Y.,  removal  of  wreck  in i,  139, 1158 

Ship  John  Light,  Delaware  Bay,  removal  of  wreck  near ii,  1227 

Ship  Island  Pass  and  Harbor,  Miss. : 

Examinations  for  channel  from  Gulf  of  Mexico  to  Gulfport i,  276;  ii,  1708 

Survey  of  Ship  Island  Harbor  for  channel  to  mainland  of  Mississippi  i,  277 ;  ii,  1722 

Shoal  Harbor,  N.  J.,  improvement  of 1,136, 1150 

Shoalwater  Bay,  Wash.    See  Willapa  River  and  Harbor. 

Shrewsbury  River,  N.  J.,  improvement  of i»l^;  11^2 

Sinepuxent  Bay,  Md.,  improvement  of  waterway  via i,  162 ;  ii,  1270 

Siuslaw  River,  Oreg.,  improvement  of  month  of i,  498 ;  iv,  3391 

Six  Mile  Island,  Allegheny  River,  Pa.,  construction  of  lock  and  dam  at .  i,  363 ;  iii,  2428 

Skagit  River,  Wash.,  improvement  of. i>511;  iv,  3438 

SlaoK- water  navigation.    See  Canals. 

Smith,  Helen  (steamer),  removal  of  wreck  of 1,198;  ii,  1380 

Smithtown  Harbor,  N.  Y.,  examination  of. i,  140, 1168 

Smyrna  River,  Del.,  improvement  of i,  159;  ii,  1263 

Snag  boats,  operation  of: 

Ohio  River i,  23, 356;  iii,  2349 

Upper  Mississippi  River i,  23, 321;  iii,2049 

Snake  Ki ver.  Wash. ,  improvement  of,  np  to  Asotin i,  518 ;  i V,  3456 

Snohomish  Kiver,  Wash. : 

Improvement  of i,511;  iv,3438 

Improvement  of  Everett  Harbor i,515;  iv,3447 

Snoqualmie  River,  Wash.,  improvement  of i,  511 ;  iv,  3438 

Snow  Hill,  Md.,  improvement  of  Pocomoke  River  below i,  169 ;  li,  1284 

South  Atlantic  States,  obstruction  of  navigable  waters  in,  by  the  water 

hyacinth 1.25 
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L  Carolina,  defenses  of  coast  of 1,7,16,675 

I  Cliica^^o  Harbor,  111.,  improvement  of 1^412;  iy,2801 

lern  Branch,  Elizabeth  Riyer,  Ya.    See  Elizabeth  River. 

lem  Pacific  Company,  bridge  of 1,535 

1  Fork,  Forked  Deer  Kiver,  Tenn.    See  Forked  Deer  Kiver. 
h  Haven  Harbor,  Mich. : 

Improvement  of 1,424;  iv,2910 

survey  of i,434j  iv,2948 

li  Hero  Island,  Lake  Champlain,  Vt.,  improvement  of  channel  between 

North  Hero  Island  and i,480;  iv,3299 

)h  Mil waakee,  Wis.,  improvement  of  harbor  at i,  403 ;  iv,  2696 

;h  Norwalk  Harbor,  Conn.    See  Norwalk  Harbor. 

til  Pass,  Mississippi  River,  inspection  of  improvement  of. i,  25, 277 ;  u,  1731 

bbport  Harbor,  Conn.,  survey  of. 1^105,986 

th  River,  N.  J.,  improvement  of 1,133,1139 

tliwest  Baltimore,  Md.j  improvement  of  harbor  of  (Spring  Garden) .  i,  174 ;  ii,  1307 
ingdale.  Pa.,  construction  of  look  and  dam  in  Allegheny  Kiver  at. .  i,  363;  iii,  2428 

ing  Garden.  Baltimore  Harbor,  Md.,  improvement  of i,  174;  it,  1307 

ly  ten  Duyvil  Creek,  N.  Y. : 

Bridge  at  month,  characteristics  of i,  1024 

Harbor  lines  at  New  York,  modification  of 1,23,1077 

Improvement  of 1,110,1019 

lan  Kiver,  N.  J.    See  Manasquan  River. 
Lge  Harbor,  Mass.    See  Chatham  Harbor. 

imford  Harbor,  Conn.,  improvement  of 1,100,967 

irofthe  West  (steamship),  removal  of  wreck  of i,  308 ;  iil,  1932 

iten  Island,  N.  Y. : 

Defenses  at 1,7,14,613 

Improvement  of  channel  between  New  Jersey  and i,  130, 1130 

illaguamish  River,  Wash.,  improvement  of i,  511 ;  iv,  3438 

one  Bridge,  Sakonnet  River,  R.  I.,  increasing  width  and  depth  of  draw 

opening  in i,  72, 904 

onington,  Conn.,  construction  of  harbor  of  refngo  at i,  83, 942 

Tuctures  built  by  the  United  States,  occupancy  or  iigury  of i,  24, 536 ;  vi,  3981 

burgeon  Bay  and  Lake  Michigan  Canal,  Wis. : 

Construction  of  harbor  of  reitige  at  eastern  entrance i,  397 ;  iv,  2671 

Improvement  of i,396;  iy,2660 

Operating  and  care  of i,397;  iv,2666 

ubmarine  mines i,  11 

•nisun  Creek,  Cal.,  examination  of i,  488 ;  iv,  3341 

tuUivan  Falls,  Sullivan  River,  Me.,  improvement  of  harbor  at i,  29, 776 

killivan  Island  shore,  Charleston  Harbor,  S.  C,  improvement  at i,  222 ;  ii,  1471 

)ulphur  River,  La.,  Ark.,  and  Tex.    See  Red  River  below  Fulton,  Ark. 

iumaira  (barge),  removal  of  wreck  of. h^^t  iv,  2751 

Superior  Bay,  Minn,  and  Wis. : 

Harbor  lines  at  Dnluth,  Minn.,  and  Superior,  Wis.,  modification  of.  i,  23 ;  iii,  2647 

Improvement  of,  at  Dnluth,  Ifinn.,  and  Superior,  Wis i,  386 ;  iii,  2592 

Superior  Harbor,  Wis. : 

Bridge  across  St.  Louis  River  to  Dnluth,  Minn.,  construction  of i,  533 

Harbor  lines  at,  modification  of i,23;  in,  2647 

Improvement  of i,386;  ill,  2592 

Superior  Lake: 

See  dUo  Northern  and  Northwestern  Lakes. 

Improvement  and   operating   and   care    of  waterway  to  Keweenaw 

Bay 1,389,390;  ui,2608 

Water  levels i,547;  vi,  4127, 4129 

gnperior  Rapid  Transit  Railway  Company,  bridge  of i,  533 

Supervision  of  New  York  Harbor,  N.  Y i,524;  iv,3499 

Surveys: 

Compilation  relative  to  examinations  and i,  24 

Estimate  for  examinations,  contingencies,  and,  of  rivers  and  harbors i,  524 

In  military  departments h^^'^'t  vi,4131 

Susquehanna  Kiver,  Md.,  improvement  of i,  163 ;  ii,  1272 

Suterville,  Pa.,  construction  of  bridge  across  Yonghiogheny  River  at i,  533 

Suwanee  River.  Fla.,  improvementof i,  249;  ii,  1564 

8wan  Creek,  Onio,  construction  of  bridge  across,  at  Toledo i,  531 

Smn  (schooner),  examination  for  removal  of  wreck  of i,  43, 801 

Bwinomish  Slough,  Wash.,  improvement  of i,  516 ;  iv,  3450 

Synepnxent  Bay,  Md.    See  Sinepuxent  Bay. 
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T. 

Tallabatohie  River,  Miss. : 

Bridge  at  Philipp,  construction  of , i,  530 

Improvement  of i,308;  in,  1932 

Tampa,  Fla. : 

Examination  of  Hillsboro  Bay  and  River  up  to i,  252  j  ii,  1574 

Removal  of  wreck  in  Hillsboro  River  at i,  251 ;  ii,  1566 

Tampa  Bay,  Fla.,  survey  of,  from  Port  Tampa  to  mouth i,  253 ;  ii,  1596 

Tappan  Zee,  N.  Y.    See  Nyack  Harbor. 

Tar  River,  N.  C.  improvement  of i,  201;  ii,  1388 

Taunton  River,  Mass.,  improvement  of i,  71, 901 

Tchefuncte  River,  La.    See  Chefuncte  River. 
Teche  Bayou,  La. : 

Bridge  at  Jeanerette,  construction  of i,  532 

Bridge  in  St.  Martin  Parish,  construction  of i,  534 

Bridge  at  St.  Martin ville,  construction  of i,  534 

Improvement  of i>284;  ii,  1764 

Survey  of,  from  St.  Martin  ville  to  Port  Barre  . . , i,  292 ;  ii,  1783 

Tennessee  River,  Tenn.,  Ala.,  and  Ky. : 

Chattanooga,  Tenn.,  improvement  above i,  348;  iii,  2252 

Chattanooga,  Tenn.,  to  Decatur,  Ala i,  349 ;  in,  2254 

Decatur  to  Florence,  Ala i,  349;  iii,  2256 

Florence  to  foot  of  Bee  Tree  Shoals,  Ala i,349;  in,  2258 

Gauging 1,23,309;  in,  1936 

Improvement  of,  and  tributaries i,  348 ;  ni,  2247, 2251 

Injury  to  training  walls vi,  3983 

Livingston  Point,  Ky.,  improvement  at i,350;  nj,2267 

Muscle  Shoals  Canal,  Ala.,  operating  and  care  of i,  351 ;  in,  2296 

Riverton,  Ala.,  improvement  below i,  349;  in,  2262 

Survey  of  mouth  of i,354;  in,  2314 

Teusas  River,  La.,  improvement  of i,  304;  ni,  1920 

Texarkana  and  Fort  Smith  Rail  way  Company,  bridge  of i,  531 

Thames  River,  Conn.,  improvement  of i|85, 946 

The  Board  of  Fngineers i,  4, 553 

The  Dalles  Rapids,  Columbia  River,  Oreg.  and  Wash.,  construction  of  boat 

railway  to  Celilo  Falls j,505;  iv,3425 

Thimble  Islands,  Conn.,  removal  of  wreck  at,  east  of  Branford i,  138, 1156 

Three    Mile    Rapids,  Columbia    River,   Oreg.   and    Wash.,    improvement 

at 1,505;  iv,3425 

Thunder  Bay  River,  Mich.    See  Alpena  Harbor. 

Tickfaw  River,  La.,  improvement  of,  and  tributaries i,  279 ;  u,  1753 

Tillamook  Bay  and  Bar,  Oreg.,  improvement  of i,  501 ;  iv,  3397 

Toledo  Harbor,  Ohio: 

Bridge  across  Swan  Creek,  construction  of i,  531 

Improvement  of i,452;  iv,3040 

Tombigbee  River,  Ala.  and  Miss.,  improvement  of  : 

Columbus  to  Fnlton,  Miss 1,268;  ii,  1678, 1689 

Demopolis,  Ala.,  below 1,266;  11,1678,1685 

Demopolis,  Ala.,  to  Columbus,  Miss 1, 267 ;  n,  1678, 1687 

Fulton  to  Walkers  Bridge,  Miss 1,268;  11,1678,1690 

Tonawanda  Harbor,  N.  Y.,  improvement  of i,  469 ;  iv,  3116 

Tongue  Point,  Columbia  River,  Oreg.,  removal  of  wreck  below 1, 502 ;  i v,  8406 

Town  Creek,  Brunswick  County,  N.  C,  survey  of i,  213 ;  ii,  1434 

Town  River,  Mass.,  improvement  of ly  ^7, 848 

Tradewater  River,  Ky. : 

Examination  of - i,S72;  ni,2476 

Improvement  of i,869;  lu,  2456 

Tread  water  River,  Ky.    See  Tradewater  River. 

Trout  River,  N.  C,  improvement  of 1,202;  n,  1391 

Triangular  area  between  Bay  Ridge  and  Red  Hook  channels,  New  York 
Harbor,  N.  Y. : 

Improvement  of 1,125,1117 

Survey  of 1,140,1177 

Trinity  River,  Tex. : 

Bridge  above  Marianna,  construction  of i,534 

Improvement  of i,  296 ;  li,  1805 

Tuckerton  Creek,  N.  J.,  examination  of,  including  flats  at  mouth i,  154;  u,  1230 

Tug  Fork,  Big  Sandy  River,  W.  Va.  and  Ky .,  improvement  of i^  375 ;  in,  2528 

Tuscaloosa  Countv,  Ala.,  construction  of  bridge  across  Warrior  River  in...-      i, 630 
Twelve  Mile  Creek,  Fla.    k     Orange  River. 
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Twelve  Mile  Creek,  N.  Y.    See  Wilson  Harbor. 

Two  Rivers  Harbor,  Wis., improyement  of 1,399;  iv,2678 

U. 

Umpqna  River,  Oreg.,  improyement  of i,498j  iv,  3389 

Union  Lake,  Wash.,  improyement  of  waterway  y ia i,  513 ;  i v,  3445 

Union  Railroad  Company,  bridge  of *. i,529 

■  Union  River,  Me. : 

£xamination  of,  near  Ellsworth.... 1,42,800 

Improvement  of 1,29,777 

Union  Street  Railway  Company,  bridge  of i,535 

United  States:   * 

Engineer  School,  Willets  Point,N.T 1,5,22,563 

Occapanoy  or  i^jary  of  strnctures  built  by 1,24, 536 ;  vi,  3981 

Urbana  Creek,  Va.,  improyement  of : i,  183;  ii,  1335 

Use  of  Btructares  built  by  the  United  States i,24,536;  yi,3981 

Y. 

Valley  Greek,  Ala.,  canal  f^om  Black  Warrior  Riyer  to  Birmingham,  yia: 

Kxamination  for i,275;  ii,  1704 

Survey  for 1,275;  ii,  1704 

Vanburen,  Ark. : 

Improyement  of  Arkansas  Riyer  at -. i;311;  iii,  1952 

Survey  of  Arkansas  River  at 1,316;  iii,  1989 

Vermilion  Bayon,  La.,  improvement  of  channel,  bay,  and  passes  of....  i,  285;  ii,  1766 

Vermilion  Harbor,  Ohio,  improvement  of i,  456;  iv,  3068 

Vermont  and  Province  Line  Railroad  Company,  bridge  of i,  535 

Vicksbnrg  Harbor,  Miss. : 

Improyement  of i,306;  in,  1927 

Obstruction  of  mouth,  by  small  craft vi,  3982 

Vidalia   Harbor,    La.,    improvement   of,   by    Mississippi   River    Commis- 
sion    1,525;  v,3505 

Vinalhav en.  Me.,  improvement  of  Carvers  Harbor i,  34, 785 

Vincennes,  Ind. : 

Improvement  of  Wabash  River  above i,367;  in,  2453 

Improvement  of  Wabash  River  below i,367;  in,  24.52 

Vineyard  Haven,  Mass.,  improvement  of  harbor  at i,  69, 892 

Vineyard  Sound,  Mass.,  removal  of  wrecks  in i,  80, 927, 928 

Volusia  Bar,  St.  Johns  River,  Fla.,  improvement  of. i,  240 ;  ii,  1550 

W. 

Wabash  River,  Ind.  and  111. : 

Improyement  of i,366;  in,  2452 

Improvement  of,  above  Vincennes,  Ind i,367;  iii,2453 

Improvement  of,  below  Vincennes,  Ind i,367;  in,  2452 

Operating  and  care  of  lock  and  dam  on 1,368;  in,  2455 

Waccamaw  River,  N.  C.  and  S.  C,  improvement  of i, 213;  n,  1439 

Wading  River,  N.  J.,  examination  of i)154;  ii,  1233 

Wakefield,  Va.,  monument  and  wharf  at , i,543;  vi,4061 

Wallabout  Channel,  N.  Y.,  examination  of 1,115,1047 

Walton  County,  Fla.,  bridge  of i,534 

Wappoo  Cut,  S.  C,  improyement  of i,  223;  ii,  1479 

Warrior  River,  Ala. : 

Bridge  in  Tuscaloosa  County,  construction  of i,530 

Canal  to  Birmingham,  examination  for i,275;  ii,  1704 

Canal  to  Birmingham,  survey  for i,  275;  n,  1704 

Improvement  of,  below  Tuscaloosa i,265;  ii,  1678 

Improvement  of,  between  Tuscaloosa  and  Daniels  Creek i,  264 ;  n,  1667 

Operating  and  care  of  locks  and  dams  above  Tuscaloosa i,  265 ;  ii,  1B75 

Warwick  River,  Md.,  improvement  of i,  166;  ii,  1277 

Washington,  D.  C. : 

Aqueduct  Bridge  across  Potomac  River,  repair  of. i,  536 ;  vi,  3987 

Defenses  of 1,7,15,650 

Potomao  River  at,  improvement  of. i>175;  ii,  1813 

Potomac  River  Flats,  unauthorized  occupancy  of I . .  vi,  3981 

Public  buildings  and  grounds  and  Washington  Monument.  i,542;  vi, 4025, 4032 

Washington  Aqueduct,  increasing  water  supply  of  city  of i,  540;  vi,  4018 

Washington  Aqueduct,  maintenance  and  repair  of i,  537 ;  vi,  3991 

Washington  Aqueduct,  raising  height  of  Great  Fa^^^^  Dam i,  540;  vi,  4018 

Washington  Monument,  care  and  maintenance  of . .' i,  542 ;  vi,  4032 

ENG  97 3 


